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60/ 069, 910, filed Decenber 17,1997; 60/083, 251, filed April 27, 1998;
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the contents of each of which are hereby incorporated by ref erence FI ELD
OF THE I NVENTI ON 15 The present invention relates to conpounds and

derivatives thereof, their synthesis, and their use as inte
ant agoni st s. WHTBEp@FtTHR ENVENTHaNconpounds of the presenﬂ"”,,mm!mm’WWMLre
ant agoni st s oi] E@qumbmpf@gp A@dﬁﬁ?TSV(BS and/ or av(i are

useful fox in I'ng bone resorption, "treating and preventing 2
ost eoporodts, and inhibiting vascul ar restenosis, diabetic retinopathy,

macul ar degenea@smmamm@mosmmgsﬂpme&monsl ammation, wound
heal i ng, viral disease, ,gburmr royvth and, me astdg iﬁ§BA GROUND OF THE

INVENTION 25 It is beli @d’rf’ H“Kﬁ“&’é’l\/’ér eBEQISORALS and
condi tions cagpplicativtissBadaliNo60/069,910, ﬁI&(EDébémbGﬁQm 997, 601083)251,

e, S oRiel aBE] ARCIAH B S8 el HIEAY 15be T o meabRdl

attach gn]:() c 0243 19982 68/070 H4e filediMdrch 139y, 16887 6@/680,354, ﬁlddeApﬂDpr%sl (S](cae
S.B. R
5 B o s cal AR gl 1008, FUBOASD 448 BRUFOS AR 11 0ne0! ©

reference herthomcontentsofgach of whmhrar@rleerabyeapomoramd yergﬁamnpmentu on,
the conpounds herein are useful for inhibiting bone resorption. Bone

ot ool ast's SFLBLDOFRER RNYBISTRIN " wi « T nuct eat od col 15 of up to about
400bg1r1]1alt glfglngrrg; Ier t hat Thegnebemt hwaidmggﬁlgtéssuecomlgoahﬂy aanl déﬂﬂntlv\e;se I
ot e cel 1o (iGheOh Ry SRR, dft S e A Dtegthot BELHIP o e diblel 0 Y
secret e necesMrg partitelanly, the compevads of theainesentisnventior axet ual

resorption of aftdpmis ﬂszﬁci;htelﬁwgnhr&% 12s RVPB, oVP5S aRdfst &vE6ahY. are
d.tQ e st in at | east two Fl si ol og cal states,

osteocl asts are éﬁl ie

nanel y, the steeiaydex b!ténﬁ n@w@sm@va@owa&mw IRre¥eRbBE | n the
secr et or yept abﬁ;eopﬁid%%ﬂa}ﬁd mmrbenhgaﬁascaléxaﬁéhtéﬁoéﬂa dﬁB&ldTBétim?aﬂ'@,
tight attachnent gggseal i zonal 10 becot %/ ROL‘?%I ze forma
ruffl ed bordef@ FRErAtion, an qg‘*é’r?f%e% %’PB Hhs Intlammatipn, o
The adhesi on wbumltheniing,tmrabdhmasesmuimneg;rmharandrmﬂaatams nitial step
in bone resorption. In the mgratory or notile state, the osteoclasts

mgrate across bone matrlx and do not take part in resorption until they
agai n attach BAGRGROUND E@?HESH‘&VENHQﬁved in osteoclast attachnent,
activatioggand mgratiop 1sTELﬂlé%8tth%l9‘énﬁPdE vhrlbBObf diseAsO@staleshadt S, €. g.

|n rat Ch|Cken Jpuse a n 0. eocC aStS IS ap |nte rinr or knOVVn
as av(33, whi EHGIEORE PP AL hE Aot e hlperth rateHtroRBASRRL t hat

cotnt ain Ej he {ﬁle . ﬂa‘t!épt thtoﬂah%égzﬁus'c*s i‘épl%‘déﬁﬁablh@ﬂﬂl bmtdfédaﬁfgztlhttegnﬁO
vitro indicati a | N S a role,rLn e re

process. Therﬁe‘f%?ttﬂ?c?’é%b gr%%?ﬂg’éépetl?ﬂ’tteﬁ\f(gg éﬂ@g an be
used effectiveels abtachmmdtcomnanmaxstmﬁhdeﬁradelﬂmlm' madnicps lamd otheri vo in
oot eopor o0, Sﬁ%ﬁ% - Rofgf el TAS S in MBIEE TERATATR 20
net ast ases, p tmta’f, Luwraad of Eﬂgagwgrq@w%@mwcd» p4nP4PeBb@ k192N which is
erosions in r%gdb??&ﬁt@dq{ 3 Rfbdiioe BafEh if 84 8REReyy). 0PI | [ zal | oni nduced

ost eopeni a, a ucoco&t|00| in ost eop Or 0SS of these
condi tions are charact elR28¢ #8peshRé hgges«m%m\tqn#gor;,rtbmmm%m ance

be'ﬁ] }[/\_Bﬁn bonﬁr hemhpéjeoﬂseﬂ.ﬂ '?01:[ iﬁﬂﬁbﬁﬂﬂ%on@g‘ést 4(yﬁ0’B@{el @éborﬁﬁbﬁfis
continues me egcﬂayed i)y the action of calls known a8 osteoclasts. )bes%eoc?asts are
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average. However, the rate of bone turnover differs fromsite to site; for
exanple, it is higher in the trabecul ar bone of the vertebrae and the
al veol ar bone in the jaws than in the cortices of the |ong bhongsy 206 35
potential for bone loss is directly related to turnover and can ‘anount to
-2 31 May 2002 over 5% per year in vertebrae imediately follow ng
menopause, a condition which leads to increased fracture risk. In the
United States, there are currentIY about 20 mllion people with detectable
L))

fractures of tlesgesnubiinudeated ee] gﬁ@pﬁgr&b@uwoormmmahm@ﬁerthﬁrmsar
Cl'ini cal 51 tuabh BerAIBid tiabubPthiely edlohiiy birdinat BNPONENAN Phostlale,
0
two years, whi }xbvgrd:@f)mateﬁ 9%&9%%@%&8??’%‘%@#’ %sel% ‘i:HPgr%FﬁtéPHGhe
fracture. I|ndighelpatfaceof benengnarcam linld tohboﬁ@ \dictdtentedebSd8dacide \wndl O
woul d benefit fr mtre h’ﬁﬂé}’ nts Chlnlblt bone%ﬁ%{ﬁqlon
Addi tional | gs?q 3 3(189 fﬁ‘l’@hl‘rﬁs 1ansof papgraliz §%4nd/ or
i nbdbi ting resfmm)the;bone.eMom:spemﬁwdly;fos‘s&aﬂm@smfhehevedrtbanmm surgery
on the heart vgl di abek c
degenerati on, fe §€§“’§ g‘%@?%ﬂaﬁ’%’t&tes hd 11:) ofhﬁeo éc?%ﬂﬁ&%?égg%& eésel S.
Mor eover, it huggrm‘emposwhlﬁ statehdn tﬂweeegrm state, oateoclatdpane flagn an
adequat e bl 00dageR!y th\é"l:icﬁﬁ AhtHial P tigh %@%&M&}fb Fealin eV
vessels into the tu t hus, Lnfébg,ltlon eneS| S can cause mﬁmr
regressi ordQ n hegomae polazize ang, sacrgte Jysose
Medi ci ne, 12t heﬁi!ymed&ﬁa pr\ldﬁbﬁélw seaﬁblbm pph@taaﬂebﬁonrﬁfmemasﬁs%%dhd n
its entirety). %!t}grm ore 3‘% a{j ? \ME’PCh i nhi Qi t agaﬁtﬁgenem s can
be useful in t# F%sa{srf%l?n"mcﬁ am EP%%@S ¢ i DORF Fes orRitony (See e.g.
Brooks et al. ,xr@gi‘dtpr;?@rlﬁ&ﬁil&ﬁﬂat@, 1R 4pteockusth mmatmacmsdiome mmptrix
ref erence herej ) venti on
can al so i nhi bi f&é neovas rl?ﬁzraetsyﬁgt?@ ﬁﬁg?%?gﬂ%tag{ c}lhdé)'tsbéd of the
integrin r¥reptor, av~i 5IntkRgrinmareiayo undmcnsye staafta ntpacivatiomn to

i nhi bit VEGF “Qﬂﬁ%ﬁﬁﬁoﬁge'mﬁ@ﬁowabéﬁahht ?ﬂfé&% ﬁ@%siéb%lé‘d%bck S8 m rat
chori oal | ant oi éy;ﬁe rane (See M C. FEriedl;ander), et, al 270

1500- 1502, (19 %Mﬁesmﬂémraapaqséeoqiﬁ%ﬂé raaq&teganewqmow
entirety). Thuas o3@3¢edpchisithotght torirtgoactzia bor{dGrith matsed proteins thafl;at i ng

and preventin .l '

and het ast asi @%ﬁ”ﬁeﬁﬁ?ﬁ ool AR 10 EABBTB bont #ERrHcR

i nhibit an2p ogmﬁe@usdlaat:lng rthmm.ghyl playis rgkey roletingidre xasorplive he 35
integrin recep{)ﬁﬁoesw‘i']:@re‘&’@'1ﬁﬁréa%1ﬁélé€rﬂfe§ﬁ@ %L%dgﬁ‘ési 'BBai avpB Ipgafiscal -3
31 May 2002 wound h a&} %{’gﬁ’u r ns ex%iessed until the wound is cl osed
(See . Chri st oP¢ y¥§ad sbleg to ahihit, oste ﬁte@gdtﬁ#eérmnpaﬁ{é?m#prbfn vivo in
Endot hel i al Cejdamnaly. egrl n Receptors in W)und | nduced Human Angi ogenesi s
in Human Skin/SCID M ce | mer as, AITE.I‘I ﬁ’ rna o 5 Vol . 151,

~~| 0
No. 4, Dpp. 975-983 (Ot oBBe THFEht TAROE eBresopLpahiin soRErmY arte
herein in 25 s esteopetosis, hypércajveniial @ﬁmﬂiMoyyoﬂﬁeopbniasdaemnmnm t he

T o OB B R S AR s R
i s induced in erospomsin rheuseafoid mrthritis;, Paget's d13ease, immobilization-
induced osteopenia, and glucocorticoid-induced osteoporosis. All of
these conditions are characterized by bone loss, resulting from an
30 imbalance between bone resorption, i.e. breakdown, and bone formation,
" which continues throughout life at the rate of about 14% per year on the
average. However, the rate of bone turnover differs from site to site; for
example, it is higher in the trabecular bone of the vertebrae and the
alveolar bone in the jaws than in the cortices of the long bones. The
35 potential for bone loss is directly related to turnover and can amount to
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10 inflammation (See Xi ao-Zhu Huang, et al., "Inactivation of the Integrin
(36 Subunit Gene Reveals a Role of Epithelial Integrins in Regulating

I nflammation in the Lungs and Skin," Journal of Cell Biol oegymMay200233,
No. 4, pp. 921-928 (May 1996), which is incorporated by reference herein in
its entirety). Accordingly, compounds that antagonize av[36 are 15 useful
in treating or preventing cancer by inhibiting tunmor growh and netastasis.
In addition, certain conmpounds of this invention antagonize both the av~33

anfl av~i 5t r egapﬁewrm p}jﬂrmmnnvmﬁﬁbi&e inefoedi ely ﬁolb@wutgunizeéwtp(a&atém [ 35 ;
oreventi g ost CERIMEE VZ‘“"i‘Of&adﬁh@Pb‘h&@% SEBEPIRHRE OhosTs aaber o
reH nopat hy, rracul ar de fbﬂlzﬂgmta taj:ﬁsgﬂmm‘egjzéirhmﬂscalboub%smﬂhon .
i nfl ammati on, é vAtI? Bbtkct ﬁ&ét%g&@%g glge 'v@rk? 5 Hﬁg dPoS8MRRUNGS

of this |nvent are use ece tor

ant agoni st 9. Rid-l?wpsth@f@r%’ﬁcﬁhé’ué@@ Q hip frachrresmes grear| .
provi de conpowwéo osta. aTRisUARtibAl ﬁ%uhﬁbﬁ%'d%séﬁﬁ%& Qﬁtl@ﬁtmrﬁﬁt%ht&t I's

anot her obj ec t, nt, j nvention ounds which arg
et Ul as av( F80F aegﬁ&r@ih st gare. rhile Moo obEnc BBPEES Braeine hyeedi
i nvention to mdmed;ara(hfmrrmﬁdetm ch are useful as av(i5 receptor

ant agoni st s. i s anot nven J.on t0 provi de
conpounds ]\II\)hI ch ﬁhuseﬁiﬁgﬁggﬁ f’r(? oﬁq%mﬁ:;rsthqtgde?\rb&vﬁer
obj ect of 10he wo eneé m 131 koree resetptions
dual av~i 3/av(35 recept o8 daHiGATY, YB3 i andg’iaaV@%Q% ﬂtbsbeaﬁé’étpf

obj ect of the present invention t'o provide conpoun are use

m xed av[ 33, aweagngamd/avmblhl@@splte@te@nﬁla,gmu lsqcyrrenca@f slienoRis: aly grect of
the present 'rEbQPédtWé be@r, \Urﬁﬂméhﬁﬂﬂfﬁﬂ% htmlosmglaimccormrm ng

integrin recept ni It i's_anot her ct of the presen

i nvention to Fﬂﬁ%‘i%ﬂeﬁﬁﬁ?’fﬁ?r‘? The ﬁzﬁ%ﬁ%ﬁﬂ%&%ll@oﬁﬁ%qqlbﬁg of

t he p(r]I eserns | mmﬂallmd véSselﬁ Moreboneer, dbhas beeh postulated elvat the/gl‘ﬂwﬂncf)ﬂf )
rovi de 10 net | ng effect

Pn a manmal |r$%%ge e?{éigféx%aﬂgao‘féh#ds%%y%gspﬁgﬁgaﬁ%ou%%’dﬂ ]

phar maceut i caldapemdent onothe arowﬂlrmﬁm@wmsselsw@m itbe .tumor; $hus.cimidbitigs ect

of the presentyf z{ﬂ@B bﬂéblEQ: réﬁﬂé@%ﬁﬁﬂi’%&ﬁ@ss?&g u!?@ﬁﬁ?ﬂ%h&&ﬁ' (See

conposi tions y one r-sorptl rest eno
at her OSCl er OSI _'J‘ D@1l SFalar s !. 3¢ 14 7_-'-.- ._I_‘-‘\ edr,éﬁ%&&pﬁbls n‘acul ar
degener at i20n, mnqnmg'aﬂat by refewnce @ﬂeoemhm ﬁBCbnthfeay)l aTherefbie, gvBot her

oo o iaaFlad WM PR a8 AR R RISITAEY b
of the pr esentcanw:ebmmﬂmbmq:g bungde grewhb dSe¢ erg.j Brodlis efraf. 0oelé, 7&336%t i on,
restenosis, atPRILOEYYIIAN Owhich is incorporated by reference herein in its entirety).
Moreover, compounds of this invention can also inhibit
25 neovascularization by acting as antagonists of the integrin receptor,
ovp5. A monoclonal antibody for avp5 has been shown to inhibit VEGF'-
induced angiogenesis in rabbit cornea and the chick chorioallantoic
membrane model (See M.C. Friedlander, et al., Science 270, 1500-1502,
(1995), which is incorporated by reference herein in its entirety). Thus,
30 compounds that antagonize avf5 are useful for treating and preventing

macular degeneration, diabetic retinopathy, tumor growth, and
metastasis.
Additionally, compounds of the instant invention can
inhibit angiogenesis and inflammation by acting as antagonists of the
35 integrin receptor, avp6, which is expressed during the later stages of
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I nflammation, viral disease, diabetic retinopathy, macul ar degenerati on,
angi ogenesis) tunor growth, and netastasis. 25 It is another object of the
present invention to provide methods for treating osteoporogf May2goe and
ot her objects will becone readily apparent fromthe detailed descrl ption
which follows. 30 SUWARY OF THE | NVENTI ON The present invention relates to
conpounds having a structural fornula selected fromthe group consisting of
-5 31 May 2002 5 R6 CO2R9 X Y Na N(CH2)v Ra R13 ~R R R1~ 8t2 s Rs C0289
X-Y-N a N ( CHzWound healiipsam] Remading e@pResded untiCEBBOvound tiCidkgsed-(SeeY- N - N

:QZ % EI A '@hﬂgtcﬁ % ﬁ/@mﬁs}é& gy'aﬁ FgdprdssioR dhdFinction of EddthelihY RO
Cell av Integnn Receptors in Wound-Induced Human Angiogenesis in
Human Skin/SCID Mice Chimeras, American Journal of Pathology,

5 Vol 151, No. 4, pp. 975-983 (October 1997), which is incorporated by
reference herein in its entirety). It is postulated that ovp6 plays a role in
the remodeling of the vasculature during the later stages of
angiogenesis. Also, avp6 participates in the modulation of epithelial
inflammation and is induced in response to local injury or

10 inflammation (See Xiao-Zhu Huang, et al., “Inactivation of the Integrin
B6 Subunit Gene Reveals a Role of Epithelial Integrins in Regulating
Inflammation in the Lungs and Skin,” Journal of Cell Biology, Vol. 133,
No.4, pp. 921-928 (May 1996), which is incorporated by reference herein
in its entirety). Accordingly, compounds that antagonize avp6 are

15 useful in treating or preventing cancer by inhibiting tumor growth and
metastasis.

In addition, certain compounds of this invention antagonize
both the avB3 and avp5 receptors. These compounds, referred to as
"dual ovp3/avB5 antagonists,” are useful for inhibiting bone resorption,

20 treating and preventing osteoporosis, and inhibiting vascular restenosis,
diabetic retinopathy, macular degeneration, angiogenesis,
atherosclerosis, inflammation, tumor growth, and metastasis.

In addition, certain compounds of this invention are useful
as mixed avf3, avp5, and avp6 receptor antagonists.

25 It is therefore an object of the present invention to provide
compounds which are useful as integrin receptor antagonists.

It is another object of the present invention to provide
compounds which are useful as avp3 receptor antagonists.

It is another object of the present invention to provide

30 compounds which are useful as avp5 receptor antagonists.

It is another object of the present invention to provide
compounds which are useful as avf6 receptor antagonists.

It is another object of the present invention to provide
compounds which are useful as dual avf3/avB5 receptor antagonists.
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10 15 0 R~ R8 X-Y-N-N~rCOR9O | 2 ~-NR~- ~~ OR7 R8 X-Y-N_ N ~ s CO2R N R-a
,and wherein the dotted line a represents a single or a doubl e bond,
provided that when a represents a double bond, the double bgpiifppden at ons
are substituted only with Rl o and R12; X is selected fromthe dgroup
consisting of 1 N RNR2 20 -~-NR R2 NR--C NRLIR2 a 5-or 6-nenbered
nonocyclic aromati ¢ or nonaromatic ring systemhaving 1,2,3 or 4

het er oat ons sel ected fromthe group consisting of N, O and S 25 wherein

SUBSt i1 dent and.the. 1jna. og PHOBMELLE 6 i prSint inebfionita Do bt ed wi th
one or two R COmROUNds ‘ﬂb?% éﬁsatf’ Eﬂxﬂg B e&VB%# ?Bacq‘f FeGPeY st em
wherei n one olytagenidtst he rings 30 is aromatic, and wherein the polycyclic

ring system has 1230r 4 het gr oat,ans ected f .omthe nS|st|ng
(1ng systemias 125 ony s ek BLObAHD, Srhect et le AL IE ot
May 2002 s§bstpharneatewitidal momprisitiohs tdomerisingnihtegein regpter bmtagbmislss ar e

unsubstituted or substlt o) n sel ect ed
e e
m~
- (CH2) m S02- ( ﬁ?\l CHZhn O(CHZh -0-(CH2~-, -(CH2~-O (CH2)n-NR, 4- (CH2~ -,
n- NR4-

N ) Pt g Bl Sory b provice

- (CH2~- NRz4- ( Qi@ﬁlfbd@'fﬁﬁd&citing arl e RinSrdcepBoraRtdgonidibg-effect in a
mammal in need thereof by administering the compounds and
pharmaceutical compositions of the present invention.

It is another object of the present invention to provide
compounds and pharmaceutical compositions useful for inhibiting bone

15 resorption, restenosis, atherosclerosis, inflammation, viral disease,
diabetic retinopathy, macular degeneration, angiogenesis, tumor
growth, and metastasis.

It is another object of the present invention to provide
compounds and pharmaceutical compositions useful for treating

20 osteoporosis.

It is another object of the present invention to provide
methods for inhibiting bone resorption, restenosis, atherosclerosis,
inflammation, viral disease, diabetic retinopathy, macular
degeneration, angiogenesis, tumor growth, and metastasis.

25 It is another object of the present invention to provide
methods for treating osteoporosis.

These and other objects will become readily apparent from
the detailed description which follows.

30 SUMMARY OF THE INVENTION
The present invention relates to compounds having a
structural formula selected from the group consisting of



20 -(CH2) m S- (CH2~-NR4- (CH2)p -, and -(CH2)m -Z-( CH2)n wherein Z is a 3-
to 10- nmenbered nonocyclic or polycyclic aromatic or nona‘homggiz@ogi ng system
having 0, 1, 2, 3, or 4 heteroatons selected 25 romthe “group consisting of
N, O, and S wherein the ring nitrogen atons are unsubstituted or
substituted with one Rl substituent and the ring carbon atons are
unsubstituted or substituted with one or two Rl substituents, and wherein
any met hyl ene (CH2) carbon atomin Y, other than in R4, can be substituted
by one or two R3 substituents; and 30 wheyegh RlL and R2 are each

i ndependently selected fromthg group conyy tig1 9 hydr ogen, hal ogen,

Cl- 10 al kyl, C3-8 cycl oal kyl, - C@@ , C3-g cycloal kyl Cx-g
alkyl, -g 31 May 2002X93(:9‘l\bygl et er gal k g alkyl, aryl, aryl C g
al kyl, am no, amno Cl_g al ky}z== eyl aﬂ%/n Cl _g acylamno Cl_g al kyl,
(C1_6 al kyl ~am no, (C1_6 ml%yl{) pa nB Cl g alkyl, Cl1_4 a|koxy, Cl_4 al koxy
Cl 6 al kyl, hydroxycarbonyl, 1hyla}"’oxycar bonyl C1L 6 alkyl, Cl1 3

al koxycarbonyl, Cx_3 al koxycarbonyl Cl1_6 al kyl, hydroxycarbonyl Cl _6

al kyl oxy, hydroxy, hydroxy Cl1_6 alkyl, Cl1_6 alkyloxy_ Cl g alkyl, vitro,
cyano, trifluoronethyl, trifluoronethoxy, trifkluoraethoxy, Cl_g

al kyl -S(0)p, (d _g al kyl) pam nogar bonyl , 1 g al I%yl oxycar bonyl am no,
(Cl_g al kyl ) pam nocar bonyl oxy,&% yl Cl,H no, (aryl)pam no, aryl
Cl_g al kyl sul fonyl am no, d_ ¥ o patk(C am no; or two

R ' substituents, when on){i?g

n& .tarbon at Rte taken together with the
carbon atomto which they ay ager'?o 15 forma carbonyl group; each R3
i s independently sel ected ror’rhtme gz oup consisting of hydrogen, aryl, 20
Cl1-10 ~Yh aryl-(CH2)r-O (CH2) s*} aﬁyl-(CHZ)rS(O)p-(CHZ)s-,
aryl-(CH2)r-C(O -(CH2)s-~ aryl - (CH2h. -C(O -N(R4) - (CH2)s-, 25
aryl-(CH2)r-N(R4)-C(0)-(CH2)s-> aryl -(CH2) rN(R4) - (CH2) s-, hal ogen,
hydr oxyl, oxo, 30 , trifl uoromat%il, Cl_g #%gSarbonyl anino, aryl Cl_5

al koxy, Cl1_5 al koxycarbonyl, (Cl3y al kyl) pan\ oce&@gpq?l , _Q.
x_\{__ N l}l""‘ (CHZ)V

— R’
Hﬁ ’
5
R RS
j\ CO,R®
X-Y—N N—(CHa)y TR

R13

A0
X—Y—N a .N COZRQ
R"’A___‘\ R' ,

Rﬂ H12



31 May 2002 Cl_g al kyl carbonyl oxy, C3_g cycloal kyl, (Cl1_6 al kyl)pam no,
amno C1_6 al kyl, 5 arylam nocarbonyl, aryl Cl1_5 al kyl am nocar bonyl ,

am nocar bonyl, am nocarbonyl Cl1_6 al kyl, hydrogycarb onyl, 10

hydr oxycar bonyl Cl_g al kyl, HGC-_C (CH2~-, Cl g al kyl-CC( - 8@_7
cyciaal kyl -G --CG (CH2~-, aryl-C=C-(CH2)t-, 15 Cl_g al kylaryl=C= 38 )t-,
CH2=CH (CH2~-, Cl1 g al kyl -CH=CH (CH2)t-, Cg_7 cycl oal kyl -CH=CH (CH2) t -,
aryl -CH=CH (CH2)t-, 20 C1_6 ai kylaryl-CH=CH (CH2)t-, Cl_s al kyl -S02-(CH2~-,
Cl 6 alkylaryl-S02-(CH2)t-, O, alr_lﬂo aryl Cl1_g al koxy, 25 aryl C1 6
al kyl, (Cl1_6 al kyl)pam no Cl_s igyl , ryl)pamno, (aryl)pamno Cl_g

al kyl, (aryl Cl_g alkyl )S%r%n

yl C19_6 al kyl ~am no C1_6 al kyl,
aryl carbonyl oxy, aryl Cl

I ca[r}lbonyl &R C1_6 al kyl ) pani nocar bonyl oxy,
C 1 g al kyl sul fonyl am no, - 10 May 2002 aryl sul fonylam no, C~_g

al kyl sulsf onyl am no Cl_g al ky] / aryl sul fonylamno Cl_s alkyl, aryl Cl_g

al kyl sul'fonyl am no, 5 aryl R:‘l‘_g al kyl sul fonyl ami no Ck@8%| kyl, Cl g

al koxycar bonyl am no, Cl_g al koxycar bonyl am no Cl, g al kyl,

aryl oxycarbonylam no Cl1_g al kyl, aryl Cl1_g al koxycarbonyl am no, 10 aryl
Cx_g al koxycarbonyl am no Cl_g al kyl, Cl_g al kyl carbonyl am no, Cl_g

al kyl carbonylam no C1_6 al kyl, ary car wylamno Cl, _6 alkyl, aryl C1_6

al kyl car bonyl am no, 15 aryl Cl_6 %yl aj bonylam no ClL_g al kyl,

am nocar bonyl amino Cl1_6 al I;ellY (NC ~Oy | ) pam nocar bonyl ami no,

\ CO,R®
10 N= (

R13 ’

wherein the dotted line a represents a single or a double bond, provided that when a
represents a double bond, the double bond carbon atoms are substituted only with R'®
15  andR'%;

X is selected from the group consisting of

R1
N” NR?
2 _Q_Nﬁmz —NRL-C-NR'R?

a 5-or 6-membered monocyclic aromatic or nonaromatic ring system having
1,2,3 or 4 heteroatoms selected from the group consisting of N, O, and S
25 wherein the ring nitrogen atoms are unsubstituted or substituted with one R
substituent and the ring carbon atoms are unsubstituted or substituted with one

or two R! substituents, and

a 9-to 14-membered polycyclic ring system, wherein one or more of the rings
30 is aromatic, and wherein the polycyclic ring system has 1,2,3 or 4 heteroatoms
selected from the group consisting of N, 0, and S wherein the ring nitrogen

atoms are unsubstituted or



(C 1_g al kyl ) pam nocar bonylamno C 1_6 al kyl, (aryl)pam nocarbonyl am no
Cx_6 alkyl, 20 (aryl Cl1_g al kyl ~am nocar bonyl am no, (aryl Cl g

al kyl ) pam nocar bonyl ami no C1_6 al kyl, ami nosul fonyl am no CI3fMayka002 (Cl_g
al kyl ) pam nosul fonyl am no, (Cl_g al kyl)pam nosul fonylam no O _6 al kyl, 25
(aryl)pam nosul fonylam no C1_g alkyl, (aryl Cl_g al kyl)pam nosul fonyl an no,
(aryl Cl1 g al kyl)pam nosul fonylamno C1 g alkyl, C 1 6 alkylsulfonyl, Cl1 6
al kyl sul fonyl Cl1_g al kyl, 30 arylsulfonyl Cl g al kyl, aryl Cl 6

| kyl sul f onyl s | kylcarh
?:1 )g; ;:Jkylocr:“a/tr boﬁw 8%% ﬁmﬂgéﬁaryl c%r@w)gfdti%q gaca cartg%n
2002 aryl CL_g al kyimsabstity d@rw gtrtued vafh omebaripro BIL substityent€1 6

al kyl t hi ocar bonyl am no, Cl_6 al kylthi ocarbonylam no Cl1_g al kyl, 5

aryl t hi ocar bo Lam no al aryl ClL 6 al kyl thiocarbonyl am no, aryl

Cl Zg al kyl t hi bﬁ%@ﬁ(}‘iegrﬁ éZGrSPRWnS’(S@P_ﬁgoﬁl kyl ) pam nocar bonyl Cl_6

al kyl, (argl)pam nocar bonyl C16 alkyl, 10 (aryl Cl g

al kyl )pam nocar bony V\EZIH (aryl Cl g al kyI ) pam nocar bonyl Cl1 6 al kyl; or
two R3 substltuents on the same carbon atom are taken toget her with
the carbon atomto- m{mmt@e@ﬂz}n -attached to forma carbonyl group or a
cycl opropyl group, . % the al kyl groups of R3 are either
unsubstituted or su imsé(z ﬁ oné to three Rl substituents, and

provi ded that each~ (C€HPu-such that in the resul tant corrpound t he

carbon at g or at orRECHQ)WBONOBo)s, attached is itself attached to no nore
than one heteroato 8) (:3 %ﬁf) | ndependently selected fromthe group
consi sting of hydro L

(CH2)m-O- (CHz)n O-(CH2)p-,
-(CH2)m-0-(CH2)n-NR4-(CHg)p -,
-(CH2)m-NR4-(CH2)p-NR4-(CH2)p, -,

15 -(CH2)m-0-(CH2)n-S-(CH2)p -,
-(CH2)m-S-(CH2)n-S-(CH2)p -,
-(CH2)m-NR4-(CH2)n-S-(CH2)p -,
-(CH2)m-NR4-(CH2)n-0-(CH2)p, -,
-(CH2)m-S-(CH2)n-0-(CH2)p -,

20 -(CH2)m-S-(CH2)n-NR4-(CH2)p, -, and
-(CH2)m -Z-( CH2)p-,

wherein Z is a 3- to 10-membered monocyclic or polycyclic aromatic or
nonaromatic ring system having 0, 1, 2, 3, or 4 heteroatoms selected
25 from the group consisting of N, O, and S wherein the ring nitrogen
atoms are unsubstituted or substituted with one R1 substituent and the
ring carbon atoms are unsubstituted or substituted with one or two R1
substituents, and wherein any methylene (CH2) carbon atom in Y, other
than in R4, can be substituted by one or two R3 substituents; and
30
wherein R1 and R2 are each independently selected from the group
consisting of
hydrogen, halogen, C1-10 alkyl, C3-8 cycloalkyl,
C3-8 cycloheteroalkyl, C3-8 cycloalkyl C1-6 alkyl,

-8-



am nocar bonyl, 25 C3_g cycloalkyl, amno Cl1_6 al kyl, (aryl)pam nocarbonyl,
(aryl C1_5 al kyl)pam nocar bonyl, hydroxycarbonyl CX 6 al kyl, 30 Cl1_g al kyl,
aryl C1_6 alkyl, (Cl1_6 alkyl)panmino C2_6 alkyl, (aryl Cl_g 31 Kdy)3008 no
C2_g alkyl, C1 g alkylsulfonyl, -12 31 May 2002 Cl1l_g al koxycar bonyl,
aryl oxycarbonyl, aryl Cl_g al koxycarbonyl, -Cl_g al kyl carbonyl, 5

aryl carbonyl, "" aryl Cl1_6 al kyl carbonyl, (Cl_g al kyl ~am nocar bonyl, am no
sul fonyl, C 1 _g al kyl am nosul fonyl, 10 (aryl )pam nosul fonyl (aryl Cl g

al kyl ) pani nosulfomag5 gadyélotietévalky 1@; ng@ T larfino,
al kyl t hi ocar bonyl an

I@PP
Sherel n oo of™ ho samigh arél t hﬁlgiﬁralfé{a@f@ngpphéﬂ %ﬁgﬁﬁ'@%l hi oc rtfonyl :

substituted with omelt@alkylﬁpaﬂn@lwqtg alleyl) 65 81@1:1; ar e each

d dent | | t d Cl 10 al kyl,
npencent oot o<iod ol G SRR P dhyryBlelidita, 10 4
ary: ECH§~5 ﬁggﬂfg Cllmdsoxytzarbbnyma 6a11®(lDC-1N{ RliRoxycahanyl,
aryl - (CH2~. -

hydroxyl, Cl_g al kg]cér on am no Si}g%@qgg@i} 5 2Pkbxgglﬁ?gggyl,

- 1.3 31 May 20@1 eaik; aykbyglm drexoayie a&yl, G614 &lltydexvony| oxy,
Cg_g cycloal kyl,  (Cj1.g alkyl, nitro, cyano, trifluoromethyl, trifluoromethoxy,

trifluoroethoxy, C1-8 alkyl-S(O)p, (C1-8 alkyl)paminocarbonyl,
10 C1-8 alkyloxycarbonylamino, (C1-8 alkyl)paminocarbonyloxy,

(aryl C1-8 alkyl)pamino, (aryl)pamino, aryl C1.-8

alkylsulfonylamino, and C1-8 alkylsulfonylamino;

or two R1"substituents, when on the same carbon atom, are taken
together with the carbon atom to which they are attached to
15 form a carbonyl group;

each R3 is independently selected from the group consisting of
hydrogen,
aryl,

20 C1-10 alkyl,
aryl-(CH2)r-O-(CH2)g-,
aryl-(CH2)rS(O)p-(CH)g-,
aryl-(CH2)y-C(0)-(CH2)s-,
aryl-(CHg)-C(0)-N(R4)-(CH2)s-,

25 aryl-(CH2)-N(R4)-C(0)-(CH2)s-,
aryl-(CHg)-N(R4)-(CH2)s-,
halogen,
hydroxyl,
0Xo,

30 | trifluoromethyl,

C1-8 alkylcarbonylamino,
aryl C1.5 alkoxy,

C1-5 alkoxycarbonyl,

(C1-8 alkyl)paminocarbonyl,



(C1_6 al kyl)pam no, 5 amno Cl_g al kyl, arylam nocarbonyl, aryl C1_5

al kyl am nocar bonyl, am nocar bonyl) am nocarbonyl Cl1 g al kyl, 10

hydr oxycar bonyl, hydroxycarbonyl Cl_g al kyl, HC=C-(CH2~-, GH _Klay 2002
alley-C G (CH2)t-, C3_7 cycloal kyl -CC (CH2~-, 15 aryl-C--CG(CH2)t-, C1 6
al kylaryl _CGC (CH2)t_, CH2=CH (CH2~-, Cl1_6 al kyl -CH=CH (CH2~-, Cg_7

cycl oal kyl - CH:CH-(CHZ)t- 20 aryl - CH=CH (CH2~-, Cx_6

al kyl aryl - CH=CH- ( 6 al k | - S02- (CH2~-, Cl_g al kylaryi-S02-(CH2)t-,

Cl_s al koxy, 25 ar -6:9119' 01@f»y| C 1 6 alkyl, (Cl1 6 alkyl)panino ClL_6
al kyl, (aryl)pam ngg. é@ olbalkg®) no C1_6 al kyl, 30, (aryi Cl1_6 alkyl)pani no,
(aryl C1L 6 alkyl}p 1.6 al K I, aryl car bonyl oxy, aryl Cl.6

al kyl car bonyl OXY, - nocar bonyl oxy, -14 31 May 2002 Cl g

al kyl sul f onyl am noannnyl&pbfaikyl am no Cl_g al kyl sul fonylam no Cl_g al kyl,
aryl sul fonyl am no al kyI ryl Cl_g al kylsul fonylam no, aryl Cl_g
al kyl sul f%yl am noa@f[1 b @?1 2g al koxycarbonyl am no, C-_g

al koxycar bonyl ani narydX 1;-5a$ &lman9¢ pbonyl am no Cx_g al kyl, 10 aryl
Cl_g al koxycar bonyl am n 1 C~_g al koxycar bonylanmino Cl_g al kyI Clg
al kyl car bonyl am no é tar bon lam no Cl_g al kyl, arylcar bonyI am no
d, g alkyl, 15 armmcag anil Cdaﬁ y s)am no, aryl Cl_g al kyl carbonyl am no

Cl g al kyl, am nocm,&%wcg%&qylc,:l g al kyl, {Cl_g al kyl) pam nocar bonyl ani no,

10 hydroxycarbonyl C1.¢ alkyl,
HCEC'(CHZ)t"
Ci-6 alkyl-C=C-(CH2)t-,
C3-7 cycloalkyl-C=C-(CH2)t-,
aryl-C=C-(CH2)t-,

15 C1-¢ alkylaryl-C=C-(CH2)¢-,
CHgo=CH-(CH2)}t-,
C1-6 alkyl-CH=CH-(CH2)¢-,
C3-7 cycloalkyl-CH=CH-(CH2)¢-,
aryl-CH=CH-(CH2)t-,

20 C1-6 alkylaryl-CH=CH-(CH2)¢-,
C1.-6 alkyl-SO2-(CH2)t-,
C1-6 alkylaryl-SO2-(CH2)¢t-,
C1.-6 alkoxy,
aryl Ci.¢ alkoxy,

25 aryl C1-¢ alkyl,
(C1-6 alkyl)pamino C1-6 alkyl,
(aryl)pamino,
(aryl)pamino C1.¢ alkyl,
(aryl C1-6 alkyl)pamino,

30 (aryl C1-6 alkylpamino Cj.¢ alkyl,
arylcarbonyloxy,
aryl Ci.¢ alkylcarbonyloxy,
(C1-6 alkyl)paminocarbonyloxy,
C1-8 alkylsulfonylamino,

.10 -



(Cl_g al kyl) pam nocar bonyl am no Cl_g al kyl, 20 (aryl)pam nocar bonyl am no
Cl g alkyl) (aryl Cl1_g al kyl ~am nocar bonyl am no, (aryl Cl g

al kyl ) pam nocar bonyl ani no C~_g al kyl, ami nosul fonyl ani. no Gii_igapl20pR, (Cl_g
al kyl ) pam nosul fonyl am no, 25 (Cl_g al kyl)pam nosul fonyl am no Cl1_g al kyl,
(aryl)pam nosul fonylam no C1_g al kyl, (aryl Cl_g al kyl ) pam nosul f onyl am no,
{aryl Cl1_g al kyl)pam nosul fonylamno C1L g alkyl, C 1 6 alkyl sul fonyl, 30
Cl 6 al kylsulfonyl ClL g alkyl, arylsulfonyl C1 6 alkyl, aryl Cl g

al kyl sul fonyl, aryl €1 alkylsul fonyl C1_6 alkyl, C 1_6 al kyl carbonyl, -15
31 May 2002 Cl_g &R ‘E@?‘&S 1% g alkyl, _arylcarbonyl C 1 6 alkyi, aryl
Cl_g al kyl car bony|G1-8-8lkytsul WIRWE&%G)ﬂ]kﬂ{_g alkyl, 5 C 16

al kyl t hi ocar bonyl afFyTsulf Snih i bonyl am no C1_g al kyl,

aryl t hi ocar bonyl am n pccl’ﬁ% @sﬁﬁﬁrﬂ% 1 6 al kyl thi ocarbonyl am no, aryl
Cl1_6 at kyl t hi ocar B’é’lﬁfg k L n0,10 (C1_g al kyl ) pami nocarbonyl Cl1_6
al kyl', (amyl ~am nag$t igAng lalkHs6lfabkldmidaCyle Qm%g, ai kyl ) pam nocar bonyl, and
(aryl Cl g al kyl)ptgfr:n arbo% Cl 6.alkyl; or R5 and R6 are taken together
with the carbon at Btgtm'ﬁ q{Eémé’r“éo’IS attached to forma carbonyl

group, wherei n anyCpig alkexgtdnbonytamirso €f -gRalkyl, R6 are either unsubstituted
or substituted wt . higents, and provided that each R5
and R6 are sel ect e%yg%ﬁ%él&l?%lﬁeéf%zﬁl{yght conpound the carbon atomto
whi ch R5 and R6 arasyh1ag8ralloxycarbepylaminat t ached to no nore than one
heteroat oy R7 and; /By (§.8 ARGy darHERARNGERL! ¢ FARSGAed from the group

consisting of C1-8 alkylcarbonylamino,

C1-8 alkylcarbonylamino C1.6 alkyl,
arylcarbonylamino Ci-¢ alkyl,
aryl Ci.¢ alkylcarbonylamino,

15 aryl C1-g alkylcarbonylamino C1-g alkyl,
aminocarbonylamino Ci.¢ alkyl,
(C1-8 alkyl)paminocarbonylamino,
(C1-8 alkyl)paminocarbonylamino C1-¢ alkyl,
(aryl)paminocarbonylamino Cj-6 alkyl,

20 (aryl C1-8 alkyl)paminocarbonylamino,
(aryl C1-8 alkyl)paminocarbonylamino C1-6 alkyl,
aminosulfonylamino Cj-g alkyl,
(C1-8 alkyl)paminosulfonylamino,
(C1-8 alkyl)paminosulfonylamino C1-¢ alkyl,

25 (aryl)paminosulfonylamino C1-¢ alkyl,
(aryl C1-8 alkyl)paminosulfonylamino,
(aryl C1-8 alkyl)paminosulfonylamino C1-6 alkyl,
C1-6 alkylsulfonyl,
C1-6 alkylsulfonyl C1.-¢ alkyl,

30 arylsulfonyl C1.¢ alkyl,

' aryl C1.6 alkylsulfonyl,

aryl C1-6 alkylsulfonyl C1-¢ alkyl,
C1-6 alkylcarbonyl,
C1-6 alkylcarbonyl C1.6 alkyl,

35 arylcarbonyl C1.6 alkyl,

-11-



hydrogen, Cl-10 ~1~ 25 aryi, aryl-(CH2)r-4-(CH2)s-,

aryl-(CH)rS(O p-(CH2)s-, aryl-(CH2~-C(O )-(CH2)s-,

aryl - (CH2h. -C(O) - N(R4) - (CH2) s-, 30 aryi-(CH2~. - N(R4) - C( O) - (3aHAMpay-2002

aryl - (CH2~. - N(R4) - (CH2) s-, hal ogen, hydroxyl Cl_g al kyl carbonyl am no, - 16
31 May 2002 aryl C1_5 al koxy, C 1 5 al koxycarbonyl, (Cl_g

al kyl') pam nocarbonyl, Cl_g al kyl carbonyl oxy, 5 C3_g cycloal kyl, (Cl-6

al kyl') pam no, amino Cl_s al kyl, arylam nocarbonyl, aryl Cl1_5

al kyl ami nocar bony! argloCag mkk;&md}tbonb'l ami nocar bonyl Cl g al kyl ,

o ko (O - SO Ry z phefCl sk oy e c " e
al kyl aryl - C= C—(CHQ)1t.6 alkylthindar ,CL s al kyl - CHECH- (CH2~-, C3-7
6 a1 Kyl - Sbz- (0BT %Wﬁ@“ﬁ%ﬁ?@%@ b 2 U a oxy, aryl
Cl g al kox§, aryl earylthiogarhenylaps alkyi no C1_g al kyi, 30 .
(aryl) pam no, (aryg}%a@lrboa%d%ﬁlcmonﬁmod 6 al kyl )pam no, (aryl Cl 6
al kyl )pam no Cl_g al yél- aaﬁ:yi&nggg I Oxi/ammo 1.6 alkyl,
(C1-8 alkyl)paminocarbonyl C1.¢ alkyl,
(aryl)paminocarbonyl C1-6 alkyl,
10 (aryl C1-8 alkyl)paminocarbonyl, and
(aryl C1-g alkyl)paminocarbonyl Cj3.¢ alkyl;
or two R3 substituents, when on the same carbon atom, are taken
togéther with the carbon atom to which they are attached to
form a carbonyl group or a cyclopropyl group,
15 wherein any of the alkyl groups of R3 are either unsubstituted or
substituted with one to three R1 substituents,
and provided that each R3 is selected such that in the resultant
compound the carbon atom or atoms to which R3 is attached is itself
attached to no more than one heteroatom;
20
each R4 is independently selected from the group consisting of
hydrogen,
aryl,
aminocarbonyl,
25 C3.8 cycloalkyl,
amino C1.¢ alkyl,
(aryl)paminocarbonyl,
(aryl C1-5 alkyl)paminocarbonyl,
hydroxycarbonyl C1.¢ alkyl,
30 C1-8 alkyl,
aryl C1.6 alkyl,
(C1-6 alkyl)pamino C2.6 alkyl,
(aryl C1-6 alkyl)pamino C2.-¢ alkyl,
C1-g alkylsulfonyl,

-12 -



31 May 2002 aryl Cl_g al kyl carbonyl oxy, (C 1_6 al kyl ~am nocar bonyl oxy, Cl_g
al kyl sul fonyl am no, aryl carbonyl am no, 5 aryl sul fonylam no, Cl g

al kyl sul fonylam no Cl_g al kyl, arylsulfonylam no Cl_g al kyl31 mayl2002 g

al kyl sul fonyl am no, aryl Cl_g al kyl sulfonylam no C1_g alkyl, 10 Cl_g

al koxycar bonyl am no, Cl1_g al koxycarbonyl am no Cl_g al kyl,

aryl oxycar bonyl am no Cl1_g al kyl, aryl Cl1_g-al koxycarbonyl am no, aryl Cl g
al koxycarbonylam no C1_g al kyl, 15 Cl g al kyl car bonyl ami no Cl1_g al kyl,

aryl car bonyl am no % D g al kyl carbonyl am no, aryl Cl_g
al kyl car bonyl am no@b %‘éé{ ,b a#l nocar bonyI amno Cl_g alkyl, 20 (Cl_g
al kyl ) pam nocar boma’ryémymb(;ﬁ)ﬂg al kyl ~am nocar bonyl am no Cl_g al kyl ,

(aryl) pam nocar bo C%E.F g 1,aryl am nocar bonyl am no, (aryl C _g
al kyl ~am nocar bony g al kyl ) pam nocar bonyl am no Cl1_g
al kyl, am nosul fo 1 ‘@4‘ QnH skyl, (Cl_g al kyl) pam nosul f onyl am no,

(C1_g al k)sl ) pam n zﬂ‘i:?() no Cl g al kyl, (aryl)pam nosul fonylanm no Cl g
al kyl, 30 (aryl g:' } ggllpno§ul fonyl amno, (aryl Cl g
al kyl ) pani nosul f orBVE%1n » C1 g alkyisulfonyl, Cl g

al kyl sul fonyl Cl1_dCH. g;dlkybpghnnbéanbphyﬁ;l g alkyl, - 18 31 May 2002 aryl
Cl 6 al kyl sul fonyl, ?1 aI kyl sul fonyl Cl g aI kyl, Cl1L 6 al kyl carbonyl,
réin%ﬂ&

Cl 6 al kyl car bonyl? ? 5 aryl carbonyl Cl1_g al kyI aryl Cl g
al kyl car bonyl , Ci-8 alkylammosulfonyl,

10 (aryl)paminosulfonyl,
(aryl C1-8 alkyl)paminosulfonyl,
arylsulfonyl,
arylC1-6 alkylsulfonyl,
C1-6 alkylthiocarbonyl,
15 arylthiocarbonyl, and
aryl C1-¢ alkylthiocarbonyl,
wherein any of the alkyl groups of R4 are either unsubstituted or
substituted with one to three R1 substituents;

20 RS and R6 are each independently selected from the group consisting of

hydrogen,

C1-10 alkyl,

aryl,
aryl-(CH2)r-O-(CH2)s-,

25 aryl-(CH2)rS(0)p-(CH2)s-,
aryl-(CH2)r-C(0)-(CH2)s-,
aryl-(CH2)r-C(0)-N(R4)-(CH2)s-,
aryl-(CH2)r-N(R4)-C(0)-(CH2)g-,
aryl-(CH2)-N(R4)-(CH2)g-,

30 halogen,
hydroxyl,

C1-8 alkylcarbonylamino,
aryl C1-5 alkoxy,
C1-5 alkoxycarbonyl,

.13 -



aryl Cl1_6 al kyl car bonyl
aryl
al kyl ,
al kyl, 15 (aryl
C1 6 al kyl,
t he al kyl
one to three Rl su
sel ected such that
and Rg are attache
is selected fromt
aryl Cx_g al kyl,

al kyl car bo le oxy C1
di al kyl am%ocar bon@PHBP

gé %P'xélﬁ

al kyh 5 aryl,
1 g al kyl,

al koxycartmnyl ,

C1
al kyl t hi ocar bonyl am no C1_6 al kyl,
C 1 g al kyi t hi ocarbonyl am no,
(Cl_g al kyl) pam nocar bonyl
Cl_g al kyl ) pam nocar bonyl ,
and C7_20 pol yeyclyl

i %
1@&11!
each independent!ys¢l aQﬁﬁﬁﬂ;aHu

6 al kyl ,

aryl
Cl_6 al kyl,
(aryl

alsi st i ng of 25 hydrogen,
iigvey | oxy Cl_4 al kyl,

Cl g al kyl, 15

aryl car bonyl ,

25 (Cl_g al kyl )panhﬁﬁi?&fﬁ@.w&nyl C1-6 alkyl,
HC=C-(CHg}-,
C1-6 alky-C=C-(CH2)t-,
C3.7 cycloalkyl-C=C-(CH2)t-,

15

aryl-C=C-(CH2)t-,

C1-6 alkylaryl-C=C-(CH2)t-,
CHo=CH-(CH2)t-,

C1-¢ alkyl-CH=CH-(CH2)-,
C3.7 cycloalkyl-CH=CH-(CH92)t-,

20

aryl-CH=CH-(CH2)t-,

C1-6 alkylaryl-CH=CH-(CH2)t-,
C1-6 alkyl-SO2-(CH2)t-,

C1-6 alkylaryl-SO2-(CH2)t-,
C1-6 alkoxy,

aryl C1.¢ alkoxy,

aryl C1-6 alkyl,

(C1-6 alkyl)pamino Cy.6 alkyl,
(aryl)pamino,

(aryl)pamino C1.6 alkyl,

30

(aryl C1-6 alkyl)pamino,

(aryl C1-6 alkyl)pamino C1.6 alkyl,
arylcarbonyloxy,

aryl C1.¢ alkylcarbonyloxy,

(C1-6 alkyl)paminocarbonyloxy,

.14 -

g aIkyI~an1no
aryl oxycar bonyl ,
aryl

Cl_g al kyl t hi ocar bonyl am no, _
10 aryl thi ocarbonyl am no Cl1_g al kyl,
Cl _6 al kyl t hi ocar bomy
(aryl) pam nocar bonyl

C1

(aryl
aryl

_g al kyl,
aryl
C _g al kyl carbonyl ,

Cl g

i 200L1 _g
Wv Cl g

Cl _g al kyl ) pam nocar bonyl
CO g al kyl sul fonyl am no;
groups of R7and Rg are either unsubstituted or substituted with
14&&3‘0& angimogavbonyyi ded that each R7and Rg are
g@;&,{ﬂ&c},corrpound the carbon atomto which R7
at'tacBed to no nore than one heteroatom R9
_g al kyl,
30 aryl
g al kyl am nocar bonyl met hyl ene,
31 May 2002 gl10 R11 R12 ~d R13 ~. e
]the group consi sting of hydrogen,
C3_g cycl oal kyl

Caryl SR ?é@s&ﬁmﬁocﬁépgﬁﬁﬂﬁl bonyT

al kyl ) pam nocar bongminleydfisosygiar bony|
(Cl_g al kyl) pam noagﬁf] Y,
al kyl sul fonyl, Cl_g a oxycan) n]?@sllggll

Clhydabdxydachonhyhy| |

wher ei n any of

aryl,
Cl_g
and C 1 g

C1 8
10 amno C
Cl1 5
C 1 g al kyl,
Clgyg
Cl_g



am nosul fonyl, Cl_g al kyl am nosul fonyl, ( aryl)pam no sulfonyl, (aryl Cl_g
al kyl ~am nosul fonyl, 30 C1L g al kylsulfonyl, arylsulfonyl, aryl Cl g

al kyl sul fonyl, aryl Cl_s alkylcarbonyl, Cl_g al kylthiocarb@yMay-2022 31
May 2002 arylthi ocar bonyl, aryl Cl_ g aI kyl t hi ocar bonyl ,

aryl-(CH2)r-0 (CH2)s-, -aryl-(CH)i,S(Op-(CH2)s-~ 5

aryl - (CH2k-C(0) - (CH2) s-, aryl -.(CI—|2k-C(0)-N(R4)-(CI—|2)s-,

aryl - (CH2h. -N(R4) -C(O~-(CH2) s-, aryl-(CH2)rN(R4)-(CH2)s-, HC=C (CH2~-, 10

Cl-6 ~kYl-C --C( yl - C=C- (CH2~-, aryl -GC--- G (CH2) t -,
Cl 6 al kyl aryl - %&ﬂlkﬁg‘*g@&&@?{ D~-, 15 Cl 6 al kyl - CHECH- (CH2) t -,
Cg- 7 cycl oal kyl - CHagylsgifdhylandny| - CH=CH (CH2)t-, Cl_g
al kyl aryl - %W(C@galkﬁsu&oa&%rﬁp (&Hﬁry; 20 C1_6

al kyl aryl - S02- (CH2) t"- al k m no, aryl Cl1_5 al koxy, Ci, 5
al koxycar bonyl , (CEE s&ﬁ%?%}%ﬁ%ﬁ%@a », 25 Cl1_6 al kyl carbonyl oxy, (Cl_6
al kyl ) pam ®o, am n@gﬂr@@ryﬂ]@uﬁﬁlﬁh ldn:u 6 al koxy, aryl Cl_6 al koxy 30
(aryl)pam no, (aryl a§1 e]% Ik ar(gl Cls 61al kyl)pam no, (i'3'1 Cl-6
~Yl ~amno Cl_g al k 1 6 al kyl carbonyl oxy, -21
31 May 2002 (Cl 6 é]lksla)lkamyam'banylmxdrm;y, C 1_g al kyl sul f onyl ani no,
aryl sul f onyl am no, ?¥! i al kyl, 5 aryl sul fonyl am no
Cl g al kyl, aryl ?igb uﬂ“'on’? no@fér%']lky& _s al kyI sul fonyl am no C1_6
alkyl, Cl_g al koxye&ayleassarhenylamgio 0 & rBikybar bonyl amino CL g al kyl) 10
aryl oxyca% onyI am g_gle@}_gB g i al koxycar bonyl am no, aryl Cl_g

0

al koxycar bonyl am no lkr zCi:fl[kyﬂlylk Ic bon no,
Y Y q % i{oxycarjbony?amno "2{ aydsa{n

C1.g alkylcarbonylamino,
C1.8 alkylcarbonylamino C1.g alkyl,
arylcarbonylamino C1.g alkyl,

15 aryl C1.g alkylcarbonylamino,
aryl C1.¢ alkylcarbonylamino Ci.¢ alkyl,
aminocarbonylamino Ci-g alkyl,
(C1-8 alkyl)paminocarbonylamino,
(C1-8 alkyl)paminocarbonylamino C1-¢ alkyl,

20 (aryl)paminocarbonylamino C1-6 alky],
(aryl C1-8 alkyl)paminocarbonylamino,
(aryl C1-8 alkyl)paminocarbonylamino Cj-¢ alkyl,
aminosulfonylamino C1-g alkyl,
(C1-8 alkyl)paminosulfonylamino,

25 (C1-g alkyl)paminosulfonylamino C1.6 alkyl,
(aryl)paminosulfonylamino Cj.¢ alkyl,
(aryl C1-8 alkyl)paminosulfonylamino,
(aryl C1-g alkyl)paminosulfonylamino Ci-6 alkyl,
C1-6 alkylsulfonyl,

30 C1.6 alkylsulfonyl C1.¢6 alkyl,
arylsulfonyl C1-¢ alkyl,
aryl C1.¢ alkylsulfonyl,
aryl C1-g alkylsulfonyl C1.¢ alkyl,
C1.6 alkylcarbonyl,
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Cl_g al kyl carbonylam no C1_g al kyl, 15 arylcarbonylamno C 1_6 alkyl, aryl
Cl_6 al kyl carbonyl am no, aryl Cl_s al kyl carbonylamno C1_6 al kyl,

am nocar bonyl amino C1_6 al kyl, (Cl_g al kyl ) pam nocar bonyl a|311rMay200201

al kyl ) pam nocar bonyl ami no Cl_ 6 al kyl', (aryl)pam nocarbonyl am no C1_6 al kyI
(aryl Cl_g al kyl ) pani nocar bonyl ani no, (aryl Cl_g al kyl ~ani nocar bonyl ani no
Cl_6 alkyl, am nosulfonylaznina Cl_g alkyl, 25 (Cl_g

al kyl') pami nosul f onyl ami no (Cl_g al kyl )pam nosul fonyl ami no Cl1_g al kyl,

(aryl) pam nosul fonyj I agg.% Cl g aI kyI ) pam nosul f onyl am no,
(aryl Cl_g al kyl )pam no Igm@io Cl l}{al kyl, . Cl1_6 al kyl sul fonyl,
Cl1_6 al kyl sul fonyl a@l 1-§ KLI fonyl Cl_g aI kyl, aryl C 1.6

al kyl sul fonyl , ary cuboagyl Cl_6 alkyl, _22 31 May 2002 Cl_g

CLY alkyl car bony ﬁr@' <§¥ a Ca"’lis ﬁo%ﬁavi\;ﬁ%iéé 2 carbom CLs alkyl. ary
al kyl t hi ocgr bonyl a@ijng allizﬂtbumbkbdmﬂamﬁrdponyl amno Cl_s al kyl ,
g al kit E?BXL?E?M aheflsRafiporimind &1 ded) Do nocarbonyl L. 6
al kyl, (aryl) pani necgt. wbm“lamnnﬂ;l g allsptl, C1_g al kyl ) pani nocar bonyl ,
?ggeg ﬁgl WICétht ﬁlekﬁ'gy}ba@h%osgf aﬁ%ﬁﬁ“ﬁ’la&’hﬁb or 15 R10 and R12 are t aken
thiocarbonylamino Ci-g alkyl,
10 (C1-8 alkyl)paminocarbonyl Cj.¢ alkyl,
(aryl)paminocarbonyl C3.-¢ alkyl,
(aryl C1-8 alkyl)paminocarbonyl, and
(aryl C1.-g alkyl)paminocarbonyl Cj.-¢ alkyl,
or R and R6 are taken together with the carbon atom to which they are
15 attached to form a carbonyl group,
wherein any of the alkyl groups of R or R6 are either unsubstituted or
substituted with one to three R1 substituents,
and provided that each RS and RS are selected such that in the resultant
compound the carbon atom to which RS and R6 are attached is itself
20 attached to no more than one heteroatom;

R7 and R8 are each independently selected from the group consisting of

hydrogen,
C1-10 alkyl,

25 aryl,
aryl-(CH2)r-O-(CH2)s-,
aryl-(CH2)rS(0)p-(CH2)s-,
aryl-(CH2)r-C(O)-(CH2)s-,
aryl-(CH2)r-C(0)-N(R4)-(CH)s-,

30 aryl-(CH2)r-N(R4)-C(0)-(CH2)s-,
aryl-(CH9)r-N(R4)-(CH2)s-,
halogen,
hydroxyl,
C1-8 alkylcarbonylamino,
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they are attached to forma 5- to 7-nmenbered nonocyclic aromatic or
nonaromatic ring systemhaving 0, 1, 2, 3, or 4 heteroatons selected from
the group consisting of N, 0, and S wherein the ring nitrogenMay@op2are
unsubstituted or substituted with one R 20 substituent and the ring carbon
atons are unsubstituted or substituted with one or two R substituents, and
wherein any of the al kyl groups of RIO, RIl~ R 12 ~d R13 ~. e either
unsubstituted or substituted with one to three R substituents; 25 wherein

each mis independ I [ ger fromO to 6; each n is independently an
integer fromO to gpsc‘ala%k%pnalw&?hdependently an integer fromO to 2; each r

i s independently afirfalsmycarbenyl,to 3; 30 , each s is independently an
integer fromO to & Ia$ni gﬁ%}%antly an integer fromO to 3; and
each v is independ.g(%hg)a/ l&r"‘)!;g; eéﬂ)‘r';l rom0d to 2; and the pharmaceutically
acceptable salts t hdr@dlkylcarbon X3¥vay 2002 The present invention also

rel ates tag phar rracga'éé eftloalyNOsi tions conprising the conpounds of the
present invention a pharmaceutically acceptable carrier. The present

i nvention al so rel St&$ #F% »for mal ~ng 5 the pharnaceuti cal

conposi tions of thamine{eng alkyknti on. The present invention also rel ates
to methods for eliciting an integrin receptor antagonizing effect in a
mammal i n need the?é\ﬁ]@"g&po&&ﬁgw ering the conpounds and pharmaceuti cal
conposi ti ons of thargr@sanalkyleminpearbonyl,The present invention al so

rel ates tg, nethods_for i Ei [ty Ng bone resorption, restenosis,
at herosclerosis, I ﬁﬂfgrorﬁg %wll’q\%r al di sease, diabetic retinopathy, nmacular
degener ati on, angi 8g2hea ,OIWE) 6rlky 'ng, tunor growth, and netastasis by
adm ni stering the baﬁgil pharmaceutical conpositions of the present

i nvention. 15 The Egﬁfe t |ﬁve t’gon so relates to nethods for treating
ost eoporosi s by ad CEAF R Y 11,60% nds and pharmaceutical comnpositions

of the present i nvEiG@{CHII{AI LED DESCRI PTI ON OF THE | NVENTI ON 20 The
present ifwention I Eﬁ?ri & nds useful as integrin receptor
Eﬁﬂé 0 1t eqm‘?@ﬁt’ inventio

ant agoni sts. Conpo e preée n are described by the
fol |l owi ng struct ur &3-7 eyeloaleyldeECdCER) s om t he group consisting of s Rs

C0289 X-Y-N a N ( Ch?yl\[c&_d@ngts,
C1-6 alkylaryl-C=C-(CH2)¢t-,
CHg2=CH-(CH2)t-,

20 Ci-¢ alkyl-CH=CH-(CH2)¢-,
C3.7 cycloalkyl-CH=CH-(CH2)¢t-,
aryl-CH=CH-(CH2)t-,

C1.¢ alkylaryl-CH=CH-(CH2)t-,
C1-¢ alkyl-SO2-(CH2)t-,

25 C1-6 alkylaryl-SO2-(CH2)t-,
C1-6 alkoxy,
aryl Ci-¢ alkoxy,
aryl C1-6 alkyl,

(C1-6 alkyl)pamino C1-6 alkyl,

30 (aryl)pamino,

(aryl)pamino Ci.-¢ alkyl,

(aryl C1-6 alkyl)pamino,

(aryl C1-6 alkyl)pamino C1.¢ alkyl,
arylcarbonyloxy,
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R11 R12 25 -24 3 ~ MaY 2002 $ Rs X--Y-.N- Rr ~ a N~CR2)v Q02Rs Rrr Q ~
Rra.) RRRB _OXY..~RBRs -~.~~" ~C~..~2 v Cd2Rs Rrr R Re O x
YNNN' RS Rs 5 ~'° ~CNz)v CQZRs Rr R$ Rra ~ Ra X' Y'~N N Rr31 Mag 2002RB Rrr
Rr2 Rr3 Ol R~ Re X-Y~..N~N ~N COzRs Rrr and -25_ 31 May 2002 OR RS8
X-Y-N N °~ 9 C02R N R~s wherein the dotted line ~ represents a single or
a doubl e bond, provided that when ~, represents a doubl e bond, the double
bond carbon atons are 5 substituted only with R1O and R12; X is sel ected

fromthe group congigltCig alkylcarbbhylBxl, R2 - ~—-NR-R2 NRI - G- NR1R2
(C1-6 alkyl)paminocarbonyloxy,
C1-8 alkylsulfonylamino,
arylcarbonylamino,
5 arylsulfonylamino,

C1-8 alkylsulfonylamino Cj.¢ alkyl,
arylsulfonylamino C1-g alkyl,
aryl Cj.-g alkylsulfonylamino,
aryl C1-¢ alkylsulfonylamino C1.g alkyl,

10 C1-8 alkoxycarbonylamino,
C1-8 alkoxycarbonylamino C1-8 alkyl,
aryloxycarbonylamino C1.8 alkyl,
aryl C1-g-alkoxycarbonylamino,
aryl C1-8 alkoxycarbonylamino Cj.g8 alkyl,

15 C1-8 alkylcarbonylamino Cj-¢g alkyl,
arylcarbonylamino Ci.g alkyl,
aryl C1.¢ alkylcarbonylamino,
aryl Ci-¢ alkylcarbonylamino C1.g alkyl,
aminocarbonylamino Cj.g alkyl,

20 (C1-8 alkypaminocarbonylamino,
(C1-8 alkyl)paminocarbonylamino Cj.¢ alkyl,
(aryl)paminocarbonylamino Ci.¢ alkyl,
arylaminocarbonylamino,
(aryl C1-8 alkyl)paminocarbonylamino,

25 (aryl C1-8 alkyl)paminocarbonylamino C1.6 alkyl,
aminosulfonylamino C1.¢ alkyl,
(C1-8 alkyl)paminosulfonylamino,
(C1-8 alkyl)paminosulfonylamino C1.6 alkyl,
(aryl)paminosulfonylamino C1.6 alkyl,

30 (aryl C1-g alkyl)paminosulfonylamino,
(aryl C1-g alkyl)paminosulfonylamino C1-6 alkyl,
C1-g alkylsulfonyl,
C1.-6 alkylsulfonyl C1.¢ altkyl,
arylsulfonyl C1.g alkyl,
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a 5- or 6-nenbered nonocyclic aromatic or nonaromatic ring system having O,
1, 2, 3 or 4 heteroatons selected fromthe group 10 consisting of N, O and
S wherein the ring nitrogen atons are unsubstituted or subs3i MayeD0@ th one
Rl substituent and the ring carbon atons are unsubstituted or substituted
with one or two Rl substituents, and 15 a 9- to 14-nenbered pol ycyclic ring
system wherein one or nore of the rings is aromatic, and wherein the

pol ycyclic ring system has 0, 1, 2, 3 or 4 heteroatons selected fromthe
group consi sting o eln the ring nitrogen atons are
unsubstituted or subst u6t g%jw T tituent and the ring carbon
atons are 20 unsub§FY]t 1%&'& fh one or two R substituents;

. Y is selected fr@y s|st|ng of -(CH2)m ~ 25
-(CH2) m O (CH2) n-, ~-1 @1 alkzls 31 May 2002 -(CH2) m S- (CH2) n- ~
- (CH2~- SO (CH2) n. - 6 CJ-|2~-O(CJ-|2~-O(CJ-|2)p-, 0

_(CH2~_O_(BH2) n_~4_atﬂd2rbor£y¢lﬂ?1) mﬂkyl(mz)n NR4- (CH2) p -
-(CH2) m 0- (CH2) n- S; ?l% 1 S—(CHZ)n S-(CH2)p -

- (CH2) m ~4- ( CH2~- S glky] NR4 - ( CH2) n-0- (CH2) p -

-(CH2) m S- (CH2) n- oatﬂﬁf-ealkyl@mbynylsca@gﬁcyﬂm (CH)p -, and - (CH2) m ~- (

CH2)n-, wherein Z eﬁk HRi Qrﬁsﬁ%h% m)nocycl ic or polycyclic aromatic
or 15 nonaronatl C Edf]sg stem havi ng O, or 4 heteroatons sel ected

2,
fromthe group con Tshiogarkyn ﬂ@lso\ﬂﬂeﬁeﬂlkyli he 3- to 10-nenbered
nonocycl i ggor pol y@yy]thfbcafm]hﬁnﬁb OepalkAtic ring systemis either

unsubstituted or su ¢t ute th one or two RL substituents, and wherein
any net hyl ene (CHZ)”@ befh 2HR HRIOFAXPORFIABNNP, 2\ i 1 R4, can 20 be
substituted by oneasyl Cyug ﬁ&yiﬂhecaﬁhnnManmﬁfl\tﬁlaﬂeyln Rl and R2 axe each
i ndependently sele of hydrogen, hal ogen,
Cl 10 ~YlI~ C3-8 CYE{:g% %@m@g‘ﬁeg ?m? rog}’kyl, Cg-g cycloalkyl Cl g
alkyl, C3_g cycl ohéemlipamripiocatban; IQ&-IG ablei , aryi Cl_g al kyl, am no,
glmkglo) ;c):;m ngl k)(”C:l %@iﬂgﬁ%@ Cl 8%%Hyy;m no;é}]goildkyl (C;I ony Cl_g
al kyl, hydroxycarb pABRY Cl1 3
ol koxycarbonyl CLCY g0 a‘yt"@%?m‘ﬂf Al o)At Doy o)
cyamo, 11 f?’ua‘f(}b%e%épy of Vs eiriomr %ij?WL @?oﬁ%@ﬁbﬁwn& aﬁuﬁ
al kyl -S(O) p, babsigtrtedywithamertochrse M substituents,

20 and provided that each R7and R8 are selected such that in the resultant

compound the carbon atom to which R7 and R8 are attached is itself
attached to no more than one heteroatom,;

R? is selected from the group consisting of

25 hydrogen,
C1.-g alkyl,
aryl,
aryl Cj.g alkyl,
C1-8 alkylcarbonyloxy C1-4 alkyl,

30 aryl C1-g8 alkylcarbonyloxy C1-4 alkyl,
C1-8 alkylaminocarbonylmethylene, and
C1-8 dialkylaminocarbonylmethylene;
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31 May 2002 Cl_g al kyl oxycar bonyl am no, (Cl_g al kyl) pam nocar bonyl oxy,
(aryl Cl_g alkyl)pam no) (aryl)pamno, aryl Cl_g alkylsulfonylam no, and
Cl_g al kyl sul fonylam no; or two Rl substituents, when on t g Maye00ar bon
atom are taken 5 together to forma carbonyl group; each R3 is
i ndependently selected fromthe group consisting of hydrogen, aryl, 10
Cl1-10 ~Yh aryl-(CH)r-O (CH2)s-, aryl-(CH2)i.S(O )p-(CH2)s-,
aryl - (CH~.-C(O )-(CH2)s-, aryl-(CH2~.-C(O-N(R4)-(CH2)s-> 15
aryl - (CH2~. - NEHY), RXIORIZHBd R13 ary badlCiRdepdidihitlyt Selekted fros tlgegroup
hydr oxyl, oxo, 20. trifluoronmethyl, Cl_g al kyl carbonyl am no, aryl Cl1 5
al koxy, C 1_5 CaPg§ ?ﬁonyl , (Cl_g alkyl)pani nocarbonyl, 25 Cl g
al kyl car bonyl oxy, (bgdyoggnl oaI kyl, (C 1_g al kyl)pam no, amno Cl_g al kyl,
aryl am nocar bonyl , (310 Cl1_5 al kyl am nocar bonyl, am nocar bonyl ,
am nocar bonyl Cl_s I%yl hydr oxycar bonyl , hydroxycarbonyl Cl_g al kyl, -28
31 May 2003 HC---Ca(rQH2~ , Cl1 6 al kyl - C---C-(CH2)t-~ Cg_7
cycl oal kyl - C=C- ( é‘ﬂﬂ I -C--CG(CH)t-, 5 C1 g aikylaryl-CC (CH)t -,
CH2=CH- ( CH2~-, _% %@ﬁ CH=CH (CH2~-, Cg_7 cycl oal kyl - CH=CH (CH2) t -,
aryl - CH=CH (CH2) t - ¥ OEI:g al kylaryl -CH=CH (CH2)t-, d g
al kyl - S02- (CH2) t -, ag,ug,oalrlgyhgryl S02-(CH2)t-, Cl1_g al koxy,

C3-8 cycloalkyl,

10 amino Cj-¢ alkyl,
(aryl)paminocarbonyl,

hydroxycarbonyl,
(aryl C1-5 alkyl)paminocarbonyl,
hydroxycarbonyl C1.¢ alkyl,
15 aryl C1-6 alkyl,
(C1-6 alkyl)pamino Cj.¢ alkyl,
(aryl C1-6 alkyl)pamino C2-6 alkyl,
C1-8 alkylsulfonyl,
C1.-8 alkoxycarbonyl,
20 aryloxycarbonyl,
aryl C1-8 alkoxycarbonyl,
C1-8 alkylcarbonyl,
arylcarbonyl,
aryl C1-6 alkylcarbonyl,
25 (C1-8 alkyl)paminocarbonyl,
aminosulfonyl,
C1-8 alkylaminosulfonyl,
(aryl)paminosulfonyl,
(aryl C1-8 alkyl)paminosulfonyl,
30 C1-6 alkylsulfonyl,
arylsulfonyl,
aryl C1.6 alkylsulfonyl,
aryl C1.¢ alkylcarbonyl,
C1-6 alkylthiocarbonyl,
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aryl Cl_g al koxy, 15 aryl Cl_g alkyl, , (Cl_6 alkyl)pamno Cl_g al kyl,
(aryl)pam no, (aryl)pam .no Cl1_s alkyl, (aryl Cl1_6 al kyl)pam no, 20 (aryl

6 alkyl)panmino ClL g al kyl, arylcar bonyI oxy, aryl Cl g aquymyr;_tgmyl oxy,
(C1_6 al kyl) pam nocar bonyl oxy, Cl_g al kyl sul fonyl am no, 25

aryl sul fonyl am no, Cl_g al kyl sul fonylam no C1_6 al kyl, aryl sul fonyl am no
Cl g alkyl, aryl Cl_g al kyl sul fonylanmino, aryl Cl_6 aI kyl sul fonyl am i no
Cl g alkyl, 30 ~ C1 g al koxycar bonyl am no, Cl_g al koxycarbonyl amino Cl_g
al kyl , aryl oxycar bca}gﬂ aI kyl, aryl Cl_g al koxycarbonyl am no, aryl

Cl g aI koxycar bonyl Q 2 31 May 2002 Cl_g
al kyl car bonyl am no, a“'@l& éﬁ@lﬁwﬁﬂkﬂ i’l no C1_g al kyl, aryl carbonylam no C
é_G al Ikil I aryl C1 ag'yh(wmﬁﬂa&éﬁlzm In(lz 5 5 ?Eyl Cll_E ial) kyl car bon%I am no

1 g al ky am noc%gp y 1 g al kyl ) pam nocar bonyi am no,
(Cl_g al kyI ~am nocar #@mﬂ@) ](G‘H@ Ryl (aryl ) pam nocar bonyi am no C1, g
al kyI 10 Baryl C1 agyh( HIZ-):&@(GME gyl amino, (aryl Cl _g

al kyl ~am nocar bonyla. @ 4Hao ul fonylamno G, _6 alkyl, (Cl_g
al kyl ~am nosul f onyl a @( ‘N )f’( %osul fonyl am no Cl 6 al kyI 15

(aryl) pam nosul fony‘ﬁf’x rgs Cl_g

al kyl') pam nosul . f ok R(CHS) m D(CHQ al kyl ) pam nosul fonyl am no Cl1_6
al kyl, C1_6 al kyl Slﬁ o&y@%{r&ﬁ 6 al kyl suI fonyl C1 6 alkyl, 20 aryl sulfonyl

ClL 6 al kyl,
10 C1-6 alkyl-C=C-(CH2)}t-,

C3-7 cycloalkyl-C=C-(CH2)}t-,
aryl-CEC-(CHZ)t",

C1-6 alkylaryl-C=C-(CH2)t-,
CH2=CH-(CH2)t-,

15 Ci1-¢ alkyl-CH=CH-(CH2)t-,
C3-7 cycloalkyl-CH=CH-(CH2)}t-,
aryl-CH=CH-(CH2)t-,

C1-¢ alkylaryl-CH=CH-(CH2)t-,
Ci-6 alkyl-SO2-(CH2)t-,

20 C1-6 alkylaryl-SO2-(CH2)t-,
C1-8 alkylcarbonylamino,
aryl C1-5 alkoxy,

C1-5 alkoxycarbonyl,
(C1-8 alkyl)paminocarbonyl,

25 C1-¢6 alkylcarbonyloxy,

(C1-6 alkyl)pamino,
aminocarbonyl C1-g alkyl,
C1-6 alkoxy,
aryl C1-6 alkoxy,
30 (aryl)pamino,

' (aryl)pamino Cj-¢ alkyl,
(aryl C1-6 alkyl)pamino,
(aryl C1-6 alkyl)pamino C1-6 alkyl,
arylcarbonyloxy,

35 aryl C1-¢ alkylcarbonyloxy,

.21-



aryl Cl_s alkylsulfonyl, aryl Cl1_6 al kylsulfonyl C1 6 alkyl, Cl_6

al kyi carbonyl, Cl1_6 al kyI carbonyl Cl 6 alkyl, 25 arylcarbonyl Cl1_6 alkyl,
aryl Cl1 g al kyI carbonyl, aryl Cl_6 al kyl car bonyI C1_6 al kyl31 Phby®002

al kyl t hi ocar bonyl am no, Cl_6 al kyl t hi ocarbonyl amino C1_6 al kyl, "30 ,

aryl t hi ocarbonylamno C 1.6 al kyl, aryl Cl1_6 al kylthi ocarbonyl am no, aryl
Cl g al kyl t hi ocarbonyl am no Cl1_ aI kyl, (Cl_g al kyl)pam nocarbonyl Cl_6
al kyl, (aryl) pam . nocar bonyl Cl 6 al kyI - 30 31 May 2002 (aryl Cl g

al kyl )pam nocar bony(C1-gralkyBp atmﬁd;cgrl:ﬁiﬂy}bﬁ]qam nocar bonyl Cl g al kyl; or

two R3 substituents car bon atom are taken toget her W th
the carbon atomto Wﬁmﬂgﬁﬁgf%cmd to 5 forma carbonyl group or a
cycl gpropyl group, afdselfonglymono,t he al kyl groups 01;3 R3 are elthegI
unsubstituted or s t E&tﬁﬁﬂm t éﬁ? 1Rl substituents, an

provi ded that each q ec e’g suco?%g] t he resul tant conpound the
carbon at of or at ongryieulfenylaonno G148 eleed is itself 10 attached to no
nore than one het ergaf (Glieeﬂ 1§?ﬂfdl§y1hﬁﬁggendently sel ected fromthe group

Syl (ary) pQ%dLS%qm%alky forgtaming G5 #kThooar bonyl - 20
hydr oxycar bonyl Cl @ Klkoxy@én&r@&l&!ﬂmoar yl C1 6 alkyl, (Cl-6 ~Yl)pam no
C2_g al kyl, (aryl Cé I m.n | Kyl 5018alky|su|fony| C
1.8 al koxycar bonyl , E@M é\%@'& ’F@Pa &P koxycar bonyl, Cl_g
al kyl car bagy! , 30 a@rl«yxmrbmyllammwclcg_a@kﬂl, kyl car bonyl , (Cl_g
al kyl ) pam nocar bonyﬁrylﬂ-goﬁﬂo@@ﬂbongﬁm%&l kyl am nosul fonyl, -31
aryl C1.8 alkoxycarbonylamino Cj-g alkyl,
C1-8 alkylcarbonylamino,
C1-8 alkylcarbonylamino Cj.g alkyl,
15 arylcarbonylamino C1.¢ alkyl,
aryl C1-¢ alkylcarbonylamino,
aryl C1-g alkylcarbonylamino Cj-¢ alkyl,
aminocarbonylamino Cj-g alkyl,
(C1-8 alkyl)paminocarbonylamino,
20 (C1-g alkyl)paminocarbonylamino C1-6 alkyl,
(aryl)paminocarbonylamino C1-¢ alkyl,
(aryl C1-8 alkyl)paminocarbonylamino,
(aryl C1-8 alkyl)paminocarbonylamino Cj.6 alkyl,
aminosulfonylamino Cj1.¢ alkyl,
25 (C1-8 alkyl)paminosulfonylamino,
(C1-8 alkyl)paminosulfonylamino Cj.¢ alkyl,
(aryl)paminosulfonylamino C1.g alkyl,
(aryl C1.8 alkyl)paminosulfonylamino,
(aryl C1-8 alkyl)paminosulfonylamino C1-6 alkyl,
30 C1-6 alkylsulfonyl,
Ci-6 alkylsulfonyl C1-¢ alkyl,
arylsulfonyl Cj-g alkyl,
aryl C1.g alkylsulfonyl,
aryl C1.¢ alkylsulfonyl Ci-¢ alkyl,
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31 May 2002 ( aryl)pa~ino sul fonyl, (aryl Cl_g al kyl)pam nosul fonyl,

aryl sul fonyl, aryld -6 al kylsulfonyl, Cx_6 al kylthiocarbonyl,

aryl thi ocarbonyl, and aryl Cl1_g al kylthiocarbonyl, wherein gﬂmay‘z(gdy@ al kyl
groups of R4 are either unsubstituted or substituted with one to three R
substituents; 10 R5 and R6 are each independently selected fromthe group
consi sting of hydrogen, Cl-10 al kyh aryl, 15 aryl-(CH)r-O (CH2) s-,
aryl-(CH2)rs(O p-(CH2)s-~ aryl-(CH2)z.-C(O - (CH2) s-,

aryl - (CH2~. -C( O - N(gij-ﬁ’z é%‘tﬁon {yl-(CH2~. - N(R4) - C(0~(CH2) s-~ 20

aryl - (CH2) x. - N(R4) S- og€n, hydroxyl C 1 _g al kyl carbonyl am no,
aryl Cl1_5 al koxy, 261@® qlkarfl%anbgnyb%‘zn alkyl, (C~ g al kyl) pam nocarbonyl, Cl_g
al kyl car bonyl oxy, Uﬁk ﬁmﬁl 6 al kyl ~am no, 30 amino Cl g al kyl ,
aryl am nocar bonyl , L nocar banyl , am nocar bonyl

am nocar bonyl C1_ 6 ﬁlﬁ kylcarbanylyny 2002 hydr ozycar bonyi ,

Cycl oal kyl St ( éﬂm"’; 1@“@?&33 Byl aryl - ooC (Gt
CH2=CH- ( CH2~-, B Cg 7 cycl oal kyl - CH=CH ( CH2~-,
aryl - CH=CH- ( CHZ) t - C@:B_ﬁllaﬂﬁubmﬂion@lﬁﬁiﬂc( 2y alkylCl 6 al ky1~S02- ( CH2?~-,
Cl 6 al kyl aryl - S02- MBcarﬂo%yﬁmﬁngbﬁqualkyl,
aryl C1.¢ alkylthiocarbonylamino,
10 aryl C1.¢ alkylthiocarbonylamino Cj.g alkyl,
(C1-8 alkyl)paminocarbonyl C1.¢ alkyl,
(aryl)paminocarbonyl C1-¢ alkyl,
(aryl C1-g alkyl)paminocarbonyl, and
(aryl C1-8 alkyl)paminocarbonyl C1-¢ alkyl; or
15 R10 and R12 are taken together with the carbon atoms to which
they are attached to form a 5- to 7-membered monocyclic aromatic
or nonaromatic ring system having 0, 1, 2, 3, or 4 heteroatoms
selected from the group consisting of N, O, and S wherein the ring
nitrogen atoms are unsubstituted or substituted with one R1
20 substituent and the ring carbon atoms are unsubstituted or
substituted with one or two R1 substituents,
and wherein any of the alkyl groups of R10, R11 R12 and R13 are either
unsubstituted or substituted with one to three R1 substituents;

25 wherein
each m is independently an integer from 0 to 6;
each n is independently an integer from 0 to 6
each p is independently an integer from 0 to 2;
each r is independently an integer from 1 to 3;

30 . each sis independently an integer from 0 to 3;
each t is independently an integer from 0 to 3; and
each v is independently an integer from 0 to 2;

and the pharmaceutically acceptable salts thereof.
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aryl Cl1_6 al kosy, aryl C 1 6 alkyl, (Cl1_6 alkyl)panmino CL_6 alkyl,
(aryl)pam no, 20 (aryl)pamno CL 6 alkyl, (aryl Cl_s al kyl)pam no, (aryl
C1_6 alkyl~amino C1_6 al kyl, arylcarbonylogy, aryl Cl.6 al kgh w}bgmi oxy,
25 (C1_6 al kyl ) pam nocar bonyl oxy, Cl_g al kyl sul fonyl am no,

aryl sul fonyl am no, Cl_g al kyl sul fonylam no C1_6 al kyl, arylsul fonylam no C
1 6 alkyl, 30 aryl Cl1_6 al kyl sul fonylam no, aryl Cl_g al kyl sul fonyl am no
Cl 6 alkyl, Cl_g al koxycarbonyl am no, Cl_g al kogycarbonylam no ClL g al kyl,

aryl oxycar bonyl am no ClTHe §irk¥ént fettidn Shodredate@ seCphbrmukaatiogt -33 31
May 2002 aryl Cl g .al koxcécar honyl gm no Clgﬁ alr??yh, Cl gqgl kyl car bony] am no,
Cl_g al kyl car SSRPPHHIORS comprising, the emppeBRAS of ithei Rrosent inkenyon asiday |
Cl_g al k;gl calrpp@ﬁlagﬁmcalih{)dlcc@%lmeQiajlﬁkfie?ar bonyl ami ng Cll_g al kyl , o
ami nocar bonylani no C1_ ‘ anai nogar bo no g
al kyl ~am nocar bonyl am %Bﬁ% _ﬁs%‘{tk‘ﬂv%n?’(?r%ﬁﬂsglr)e tr?\‘sﬁtgctgfe%@% W@S‘Eﬂgg
al kyl, (argy| e phatmgcéyicilneompbsitiphanifrihe present Ghvention.
al kyl ) pam nocar bonyl am . 3] ] (Cl g
al kyl') pam nosul f onyl am ?ﬁ%gr%ﬁ%hgwggﬁ%%g&k%aﬁa% %ﬁ‘%é gl kyl ,
(aryl ) pam nosam fintggrimirecentor @ndagenizing effectin g mprympp iminesd titeragf bri no,
(aryl Cl_g al a4 I Malak : : 0
Cl 6 al kyl sul %%@%éﬁ%ga%% dﬁ@g@%ﬁ?ﬂ‘%ﬁ‘f& aﬁﬁ% ?&Mﬁi&éﬂ@w thé
present invention.
10 The present invention also relates to methods for inhibiting
bone resorption, restenosis, atherosclerosis, inflammation, viral
disease, diabetic retinopathy, macular degeneration, angiogenesis,
wound healing, tumor growth, and metastasis by administering the
compounds and pharmaceutical compositions of the present invention.
15 The present invention also relates to methods for treating
osteoporosis by administering the compounds and pharmaceutical
compositions of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

20 The present invention relates to compounds useful as
integrin receptor antagonists. Compounds of the present invention are
described by the following structural formulas selected from the group

consisting of
Sy
CO,R®
XN N—(CHz);g( 2
R10- I-‘ "R!

8
3 R” R

11 Q2 ,
%5 R R
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aryl C _6 alkylsulfonyl, aryl Cl1_6 al kylsulfonyl C1_6 alkyl, Cl_6

al kyl carbonyl, 25 C1_6 aI kyl carbonyl Cl1_6 al kyl, arylcarbonyl Cl1 6 al kyl,

aryl C1_6 al kyI carbonyl, aryl Cl, 6 alkyl car bonyI Cl 6 alkyl, Cl1_6

al kyl t hi ocar bonyl am no, 30 . Cl1, 6 aI kyl t hi ocarbonyl am no C1_g al kyB1 py

aryl t hi ocarbonylamno C 1_g al kyl, aryl Cl1_6 al kyl thi ocarbonyl am no, ar%}'I2002

Cl 6 al kyl thi ocarbonylamno C1_6 aI kyl, (Cl_g al kyl)pam nocarbonyl Cl_6

alkyl, - 34 31 May 2002 (aryl)pam nocaybonyl Cl g alkyl, (aryl Cl_ g

al kyl)pam' nocarbonyl, and (aryl Cl_g al kjfl ) panm nocRéhbgsyl Cl_g al kyl; or RS

and R6aretakentogether wth the h 5 they are at t ached

to forma carbonyl group, wherein any g RS or R6 are

ei ther unSubstituted or substitut e to Rl <Ubstituents, and

provi ded that each R5 and R6 are sele d&%umat hatHfrﬁﬁhe resul t ant

conpound the carbon atomto which R5 and are attached is itself 10

attached to no nore than one heteroatonm R7 and R8 are each independently

sel ected fromthe group consisting of hydrogen, d-10 ~Yh 15 aryl,

aryl-(CH~. -0 (CHZ)s-, aryl-(CH2)rS(Op-(CH2)s-, aryl-(CH2~.-C(O)-(CH2)s-,

aryl-(CHzh.-C(C) -N(R4) - (CH2)s-, 20 aryy-(CH2~. -%5R4) C(O-(CH2)s-,

aryl - (CH2k- N(R4) - (CH2) s-, hal ojeRs__ oxyl, ngQI kyl car bonyl am no, 25

aryl C1 5 alkoxy, C 1_5 al koxycar baonyl M-C:l(cg_’ )pé\m nocar bonyl, Cl g
)‘\N 2R9

al kyl car bonyl oxy,

Rt R7 R
0O
X-yp A iV
5 N= o)y ORS¢
R7 Rs
R13

7
RB
X.-'-._ i
Y- N,,a N 5(
R1Q/}<’.'k COZRQ
R p12 RS

O R?
X~ Y*-N/l( R

)-"\."- 002 RO

10
» and

“25.



Cg_g cycloalkyl, 30 . (Cl_g al kyl)pam no, amno Cl1_g al kyl,

aryl am nocar bonyl, aryl Cl1_5 al kyl am nocarbonyl, am nocarbonyl, -35 31
May 2002 am nocar bonyI Cl_g al kyl, hydroxycarbonyl, hydroxyg:ﬁwwmogil g
al kyl, HC=C- (CH2~-, C-, _g alkyl-C--CG(CH2)t-, Cg?

cycl oal kyI-C:C-(CH2~-, aryl -CSC- (CH2)t-~ G _6 al kylaryl-C=C (CH2)t -,
CH2=CH (CH2~-, io Cl_g al kyl -CH=CH (CH2)t-, C3_7 cycl oal kyl - CH=CH ( CH2~-,
aryl -CH=CH (CH2)t-, Cl1_g al kytaryl - CH:CH-(CHZ’7t- _g al kyl -s02- (CH2~-, 15
Cl 6 al kylaryl-S02-(CH2)t-, Cl1_6 al oxy 7313 Cl 6 aI koxy, aryl C 1 6

al kyl, (C1_6 al kyl)pam no Cl 6 aI k ryl )pami no, (aryl)panino Cl_6
al kyl, (aryl C1_6 al kyl) pam no al kyl ~am no Cl1_6 al kyl,

aryl carbonyl ozy, 25 aryl Cx_- \éT'R@!I cafbonyl GOy Rfci 6

al kyl') pam nocar bonyl oxy, C 1 g al fonyl am no, aryl sul fonylam no, Cl_g
al kyl sul fonyl am no Cx_g al kyl, 30 aryI ul fonylamno Cl_g alkyl, aryl Cl_g
al kyl sul fonyl anino, aryl G _6 al kyl sul f &l anmino C1_6 alkyl, Cl_g

al koxycarbonyl anino, C 1 _g al koxycarbonylanino C 1 g al kyl, - 36

wherein the dotted line a represents a single or a double bond, provided
that when a represents a double bond, the double bond carbon atoms are
5 substituted only with R and R12,

X is selected from the group consisting of
1
N NR?
__g_NFpRz —NR-C~NR'R?

a 5- or 6-membered monocyclic aromatic or nonaromatic ring
system having 0, 1, 2, 3 or 4 heteroatoms selected from the group

10 consisting of N, O, and S wherein the ring nitrogen atoms are
unsubstituted or substituted with one R1 substituent and the ring
carbon atoms are unsubstituted or substituted with one or two R1
substituents, and

15 a 9- to 14-membered polycyclic ring system, wherein one or more
of the rings is aromatic, and wherein the polycyclic ring system
has 0, 1, 2, 3 or 4 heteroatoms selected from the group consisting of
N, O, and S wherein the ring nitrogen atoms are unsubstituted or
substituted with one R1 substituent and the ring carbon atoms are

20 unsubstituted or substituted with one or two R1 substituents;

. Y is selected from the group consisting of

-(CHZ)m':
25 -(CH2)m-0-(CH2)p-~,
-(CH2)m-NR4-(CH2)n-,

.96 -



31 May 2002 aryl oxycarbonylam no Cl_g alkyl, aryl Cl_g al koxycarbonyl ani no,
aryl Cl_g al koxycarbonylamno Cl_g alkyl, Cl_g alkylcarbonylanmno, 5 Cl_g
al kyl car bonyl ami no C1_g al kyl, aryl car bonyl am no Cl_g al kyl31 giayl2082_s

al kyl car bonyl am no, aryl Cl_g al kyl carbonyl am no C1_g al kyl,

am nocar bonyl am no Cl_g al kyl, 10 (Cl_g al kyl ) pam nocar bonyI amno, (Cl_g

al kyl ~am nocar bonyl am no C1_g al kyl, (aryl)pam nocarbonylam no Cl_g al kyl,
(aryl Cl_g al kyl ~am nocarbonyl anino, (aryl Cl_g al kyl)pam nocarbonyl am no

Cx_g al kyl, 15 ami fo Cl_g alkyl, (Cl_g

al kyk) pam nosul fongﬁﬁrﬁr)ﬁb@[ é:} al kyl) pam nosul fonylam no C1_g al kyl,

(aryl) pam nosul fo (aryl Cl1 _g al kyl) pam nosul f onyl am' no,
20 (aryl C1_g al kyJ ﬁﬁﬁ gzmﬁno Cl g alkyl, Cl1_g al kyl sul fonyl,
Cl_g al kyl sul fonyl a fonyl Cl1_6 aI kyl, aryl Cl1_6

al kyl sul fonyl 54 %m H Sy] » C1 6 alkyl, C1_6 al kyl carbonyl,
Cl_g al kylgar bonyl-( U%(L‘ Cl 6 al kyl, aryl Cl1_6

21 Kyl ¢ ocar bonyl P HmAREL Qﬁmﬁﬁm' GRS X
aryl t hi ocar bonyl am(GH%Q-szbn-Saﬁquz -,6 al kyl t hi ocar bonyl am no, -3?
gllki\//figlpg(r)noﬁogglbongsﬁg@ él W?ﬁ‘ai é ?mn(rzocc::ér goﬁlylkyla gCIaI kyl, (aryl
Cl_g al kyl ) pam noc-éCHﬁm-NR‘L(CH
10 -(CH2)m-NR4 - (CHz)n-O-(CHz)p .,
-(CH2)m-S-(CH2)n-0-(CH2)p -,
-(CH2)m-S-(CH2)n-NR4-(CH2)p -, and
«(CH2)m -Z-( CH2)n-,
wherein Z is a 3- to 10-membered monocyclic or polycyclic aromatic or
15 nonaromatic ring system having 0, 1, 2, 3, or 4 heteroatoms selected
from the group consisting of N, O, and S wherein the 3- to 10-membered
monocyclic or polycyclic aromatic or nonaromatic ring system is either
unsubstituted or substituted with one or two R1 substituents, and
wherein any methylene (CHg) carbon atom in Y, other than in R4, can

20 be substituted by one or two R3 substituents; and

wherein R1 and R2 are each independently selected from the group
consisting of
hydrogen, halogen, C1-10 alkyl, C3-8 cycloalkyl,
25 C3-8 cycloheteroalkyl, C3.-g cycloalkyl C1-¢ alkyl,
C3-8 cycloheteroalkyl C1.¢ alkyl, aryl, aryl C3.8 alkyl, amino,
amino C3.g alkyl, C1-3 acylamino, C1-3 acylamino Cj-8 alkyl,
(C1-6 alkyl)pamino, (C1.-6 alkyl)pamino Cj.8 alkyl,
C1.4 alkoxy, C1-4 alkoxy C1.6 alkyl, hydroxycarbonyl,
30 hydroxycarbonyl C1.g alkyl, C1-3 alkoxycarbonyl,
C1-3 alkoxycarbonyl C1-¢ alkyl, hydroxycarbonyl-
C1-6 alkyloxy, hydroxy, hydroxy Cj-¢ alkyl, C1-¢ alkyloxy-
C1-6 alkyl, nitro, cyano, trifluoromethyl, trifluoromethoxy,
trifluoroethoxy, C1-8 alkyl-S(O)p, (C1-8 alkyl)paminocarbonyl,

- 27 -



5 (aryl Cl_g al kyl)pam nocarbonyl Cl1_g al kyl, and C7_20 polycyclyl Cp_g

al kyl sul fonyl am no; wherein any of the al kyl groups of R7and R8 are either
unsubstituted or substituted with one to three R substituepf payapob2

provi ded that each R7and R8 axe sel ected such that in the resultant 10
conpound the carbon atomto which R? and R8 are attached is itself attached
to no nore than one heteroatonm R9 is selected frbmthe group consisting of
hydrogen, 15 Cl1_g al kyl, aryl, aryl C1 g alkyl, Cl_g al kyl carbonyl oxy ClL 4

i ama?%l:a?éoﬁy??éfh%?ﬁﬁﬁ%%ﬂ%eﬁsﬁ‘%ﬁ%% é##?b&%awﬁﬁkwlgﬁ& RLO

R11 R12 ~d g13 ~e éarl Chgebytipantin Oséaledlpaminmmyh 1g8oup consisting of
25 hydrogen, Cl_g nocar bonyl, C3_g
cycl oal kyl, am no %&l@%u}ﬁhﬁ aryl E car gé%{ Hﬁ(;ﬂf()ycar bonyl, -38

31 :va%/: 500‘2 I(ilrlyl ?ig I;wgaR phljapanuemtsawﬂmybn ﬂlychach?rhgfngtorfilsg??hkm
ary al Ky ary a yl } pam no
C2.g al kyl65 C 1 g al kyl g%%% %I%qhﬁ% %%?i‘mi@g"b‘éhw , aryl oxycarb onyl,

aryl Cl_g al koxycarbonyl, 10 Cl_g al kyl carbonyl, arylcarbonyl, aryl Cl1_6
al kyl car bonyl a(:El?f&h@i )peﬁﬁbﬁ%%él@&)éli fréi ﬂ%%&&ﬁ‘%{)ﬁ&%@

al kyl am nosul onyl pam nosul fonyl, (aryl m nosul f onyl ,
Cl1_6 al kyl sul f onyl hy&‘i’?ﬂ'%ﬁi fonyl, 20 aryl Cl1_g al kyl sul fonyl, aryI Cl_6

al kyl car bonyl, Cl_f@yr lkyl t hi ocar bonyl aryl t hi ocarbonyl, ar yI Cl 6

al kyl t hi oi@r bonyl Lk ( CH2h. - O(CHZ)s-, aryl - (CH2) rs(O) p- (CHZ) s-,

Rk e T S R REER
aryl-(CH2)rS(0)p-(CHo)s-,
aryl-(CHZ)-C(0)-(CH2)s-,
aryl-(CH2)-C(0)-N(R4)-(CH2)g-,

15 aryl-(CH2)r-N(R4)-C(0)-(CH2)s-,
aryl-(CH2)-N(R4)-(CH2)s-,
halogen,
hydroxyl,
0x0,

20 trifluoromethyl,

C1-8 alkylcarbonylamino,
aryl C1.5 alkoxy,

C1.-5 alkoxycarbonyl,

(C1-8 alkyl)paminocarbonyl,

25 C1-¢ alkylcarbonyloxy,

C3-8 cycloalkyl,
(C1-6 alkyl)pamino,
amino C1-¢ alkyl,
arylaminocarbonyl,

30 aryl C1.5 alkylaminocarbonyl,
aminocarbonyl,
aminocarbonyl Ci.g alkyl,

hydroxycarbonyl,
hydroxycarbonyl C1.¢ alkyl,
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30 aryl-(CH2)r-N(R4) - (CH2)s-, HC-C (CH2~-, Cl_g alkyl-CC(CHz)t-, Cg_7
cycl oal kyl - C=C- (CH2~-, aryl-CSC (CH2~-, -39 31 May 2002 Cl_g

al kylaryl -G -_GC (CH)t-~ CH2=CH (CH2~-, Cl_g al kyl - CH=CH ( CB2 May 2007

cycl oal kyl -CH=CH (CH2)t-, 5 aryl-CH=CH (CH2)t-, Cl 6

al kylaryl - CH=CH (CH2)t-, Cl_g al kyl-S02-(CH~-, Cl_g alkylaryl-SQ2-(CH)t-,
Cl g al kyl carbonyl am no, 10 aryl Cl1 5 al koxy, Cl1_5 al koxycarbonyl, (Cl_g

al kyl') pam nocar bonyl, Cl_g al kyl car bonyl oxy, (C 1_g al kyl ) pani no, 15

am nocar bonyl Cl g aI kél Cl g al koxy, aryl Cl_g al koxy, (aryl)pam no,
(aryl)pamino Cl_g H@FC-(CGB2Rkaryl C1 g al kyl)pamino, (aryl Cl g al kyl ~ami no

Cl_g alkyl, aryl car@f)%ydl C‘@OGH }%ﬁ; al kyl car bonyl oxy, (Cl_g

al kyl ~am nocar bonyl ?1 B@‘éﬁa sul f onyl am no, aryl sul fonyl am no,
Cl_g al kyl sul fonyl. (o 2/ s g)tswl fonylamino Cl_s alkyl, aryl Cl g

al kyl sul f onyl am no,argp C—@-(&Hz‘;ll g si kylsulfonylanino C1_6 alkyl, C1. g

ry! oxyear Bonya foL-EAlYIsR tﬁxﬁf@ﬁ‘) B o oy eaam i o, 40 31
May 2002 aryl Cl_g GHeeCH-6CHNy| anino Cl_g alkyl, Cl_g al kyl carbonyl ani no,
gi:g :: tz: g:; Bg%: %21 g%]ﬁ}l—@l—f‘ldfﬂl(()l‘ﬁ)\él carbonylamno C 1_6 alkyl, 5 aryl
C3.7 cycloalkyl-CH=CH-(CH2)t-,
aryl-CH=CH-(CH2)t-,
10 C1-6 alkylaryl-CH=CH-(CH2)t-,
C1-6 alkyl-SO2-(CH2)-,
Ci-6 alkylaryl-SOz-(CHz)t-
Ci1-6 alkoxy,
aryl C1-6 alkoxy,
15 aryl C1.6 alkyl,
(C1-6 alkyl)pamino C1.-6 alkyl,
(aryl)pamino,
(aryl)pamino C1-6 alkyl,
(aryl C1-6 alkyl)pamino,
20 (aryl C1-6 alkyl)pamino C1-6 alkyl,
arylcarbonyloxy,
aryl C1.¢ alkylcarbonyloxy,
(C1-6 alkyl)paminocarbonyloxy,
C1-8 alkylsulfonylamino,
25 arylsulfonylamino,
C1-8 alkylsulfonylamino C1.¢ alkyl,
arylsulfonylamino Ci.¢ alkyl,
aryl C1-¢ alkylsulfonylamino,
aryl C1-¢ alkylsulfonylamino C1-g alkyl,
30 - C1-8 alkoxycarbonylamino,
C1.8 alkoxycarbonylamino C1-8 alkyl,
aryloxycarbonylamino C1.8 alkyl,
aryl C1.8 alkoxycarbonylamino,
aryl C1-8 alkoxycarbonylamino C1-8 alkyl,

-29.



aryl Cl_g al kyl carbonylam no Cl_g al kyl, am nocarbonyl am no Cl_g al kyl,
(C1_g al kyl) pam nocar bonyl am no, (Cl_g al kyl ~am nocar bonyl am no C1_g al kyl,
10 (aryl) pam nocarbonylam no C1 g alkyl, (aryl C1_$ 31 May 2002

al kyl ) pam nocar bonyl am no, (aryl Cl_g al kyl) pam nocarbonylam no Cl1_g al kyl,
am nosul fonylam no Cl1_g al kyl, (Cl_g al kyl)pam nosuJ. fonylam no, 15 (Cl_g
al kyl') pam nosul fonyl am no C1_g al kyl, (aryl~am nosul fonylaznino Cl_g alkyl,
(aryl Cl_g al kyl) pam nosul fonylam no, (aryl Cl_g al kyl) pam nosul f onyl am no
Cl_6 alkyl, C1_6 I I 6 al kyl sulfonyl Cl_6 al kyl,

aryl sul fonyl CL 6 ] %éﬂgcgﬁdﬁlg&ﬁé% sul fonyl, aryl C1_6 alkylsulfonyl
Cl 6 alkyl, C16 Ill-ﬂl -alalky. ar bonyl C1_6 al kyl,

aryl car bonyI Cl 6 ﬁrb@fyygmgﬁa@fbkﬂkgpr bonyl, aryl Cl1_6 al kyl carbonyl

Cl 6 alkyl, Cl1_6 aﬁﬂéaéhl 0oC , Cl_6 al kyl thiocarbonyl am no

Cl_6 alkyl, arylth oéi' W%yl aryl C1. 6

al kyl t hi ogpr bonyl am-yl(c oﬁylgmmc Allepl| am no C1_6 alkyl, (Cl_g
al kyl ) pam nocar bon é’;lr dﬁ}]‘RfIVialy 2002 (aryl ) pam nocar bonyI C

1 g alkyl, (aryl CHE P)’%%‘?th% ¥ and , (aryl Cl g

al kﬁl )pa{n noc?r b\mwl.@lalkyé) nornarbdmylamiﬂalz are tak;en ;ogetﬂk;er \é\llth t he
carbon atons to g;g mg o] menber e
nmonocycl i c aromatlggr8 n?)%% I'C rl(rgg'éi 0, 1, 2, 3, or 4

het er oat ons sel ect &ryl)psmi anylasunegi 1+61§1kﬁ, N, O, and S wherein the
ring nitrggen ato"&n?l@fg Rﬂ)bh%ﬁgcgfbmahlh ted with one Rl

subst i tuent and th atons a pst j e 10 substituted
with one or two Rl?aggjbg?],- ﬁYﬁP%OW PBV H’gkﬁfk groups of

R10, R h R12 ~d R amifieslfoiiglaminduQgig alikyld or subst I tut ed with one to
three R substit “%1-3 alkyl)pammosulfonylammo,
(C1-8 alkyl)paminosulfonylamine Cj-g6 alkyl,
15 (aryl)paminosulfonylamino C1.6 alkyl,
(aryl C1-8 alkyl)paminosulfonylamino,
(aryl C1-8 alkyl)paminosulfonylamino C3-¢ alkyl,
C1-6 alkylsulfonyl,
C1-6 alkylsulfonyl C1.¢ alkyl,
20 arylsulfonyl Ci-¢ alkyl,
aryl C1-¢ alkylsulfonyl,
aryl C1.¢ alkylsulfonyl C1.¢ alkyl,
C1-6 alkylcarbonyl,
C1-¢ alkylcarbonyl C1-¢ alkyl,
25 arylcarbonyl C1.¢ alkyl,
aryl C1.¢ alkylcarbonyl,
aryl C1.¢ alkylcarbonyl C1-¢ alkyl,
C1-6 alkylthiocarbonylamino,
C1-¢ alkylthiocarbonylamino Cj.¢ alkyl,
30 arylthiocarbonylamino Cj.¢ alkyl,
aryl C1.¢ alkylthiocarbonylamino,
aryl C1-¢ alkylthiocarbonylamino Cj.g alkyl,
(C1-8 alkyl)paminocarbonyl C1-6 alkyl,
(aryl)paminocarbonyl C1.6 alkyl,
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wherein 15 each mis independently an integer fromO to 6; each nis

I ndependently an integer fromO to 6 each p is independently an integer
fromO to 2; each r is independently an integer from1l to 31 Kagl2002 s

I ndependently an integer fromO to 3; 20 each t is independently an integer
fromO to 3; and each v is independently an integer fromO to 2; and the
phar maceutically acceptable salts thereof. 25 In one enbodi nent of the
present invention, conpounds are descxi bed by the follow ng structural

formul as sel ected f(é@;p(gf_%ﬂ aePimdcathdly10bnd Rs CO2R9 X-Y-Na N-(CH2 v
Re R~s R11 Rt2 30 -QQﬁl 3 2002 s .Rs %29 >%YNN—(CHZ)V R Re ~N and
RI1 , s Rs CO R9 X{ (F\]--@GJ]&}' pEIRDACARRONY 6alkykhe dotted line a
represents a singl 8 Javy e ' dohl@ ambzp e a
doubl e bond, ~t he d(;%ag'ﬁ’e(’a%on lbc%gi}gon éﬁmg{sgﬂgf}bstl% t %?ﬁlf}’ %{eteﬁﬁ%}% and
R12, In a class of thi §t@&§ﬁﬁ§ﬁbtbﬁ qaphon atamo Whiﬁgh eynare-atpehatito ar e
descri bed By the foll owfsemsd eaebonydlerbaprod @ cel 1D, X- Y-N a
N-(CH2)v R'Ra Rl 81a ﬂg{ob‘g &.Oﬁr@y .

wherein any of the alkyl groups of R° are either unsubstituted or

substituted with one to three R1 substituents,

and provided that each R3 is selected such that in the resultant

compound the carbon atom or atoms to which R3 is attached is itself

10 attached to no more than one heteroatom;

each R4 is independently selected from the group consisting of
hydrogen;
aryl,
15 aminocarbonyl,
C3-8 cycloalkyl,
amino Ci.g alkyl,
(aryl)paminocarbonyl,
(aryl C1-5 alkyl)paminocarbonyl,
20 hydroxycarbonyl C1.g alkyl,
C1.g alkyl,
aryl C1-¢ alkyl,
(C1-6 alkyl)pamino Cg.¢ alkyl,
(aryl C1-6 alkyl)pamino C2-6 alkyl,
25 C1-8 alkylsulfonyl,
C1-8 alkoxycarbonyl,
aryloxycarbonyl,
aryl Cj-8 alkoxycarbonyl,
C1-g8 alkylcarbonyl,
30 arylcarbonyl,
aryl C1-6 alkylcarbonyl,
(C1-g alkyl)paminocarbonyl,
aminosulfonyl,
C1.8 alkylaminosulfonyl,
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R11 R12 wherein the dotted line ~, represents a single or a double bond,
provi ded that when ~ represents a doubl e bond, the doubl e bond carbon atons
are 1~ substituted only with R~ and R12. In a subclass of 3hMay2G02 of
the present invention, conpounds are described by the follow ng structural
formula -43 31 May 2002 s Rs COR9 X-Y-NN(CH2 v ~2 RlL RI3 R7 R8 R11
R12 In the conpounds of the present invention,' X is preferably 5 10 15 a
6- member ed nonocyclic aromatic ring systemhaving 1 or 2 nitrogen atons

wher ei n each ring qai-?gaaﬁhﬁa’bhﬁ‘oﬂ §ubst|tut ed or substituted with one Rl
substituent, or a 9 ere ol f lic ring system wherein one or
more of the rings |§1'3§1r9ihs& Y);pﬁi“%ﬁ@r‘-é ¥he polycyclic ring system has

0, 1, 2, 3 or 4 het Qﬁysel ected frono, the group consisting of N, O
and S wherein the ri n| ro%ﬁ tons are unsubstituted or substituted with
one Rl substituent & @‘-‘-'2 ¥on atoms are unsubstituted or
substitute8 with or@1.@ra]ﬂn3ﬂtkﬁhca&hbnyltuents More preferably) X is selected
fromthe group conmslﬂ_ﬂg Orfb 20 1 /R NHRRNRLRL1/. / / w'" NH~~H
Ns': , NRL HwN F&Y, on.

aryl C1-6 alkyltmocarbonyl
wherein any of the alkyl groups of R4 are either unsubstituted or
substituted with one to three R1 substituents;
10
R5 and R6 are each independently selected from the group consisting of
hydrogen,
C1-10 alkyl,
aryl,
15 aryl-(CH2)r-O-(CH2)s-,
aryl-(CH2)rS(0)p-(CH2)s-,
aryl-(CH2)y-C(0)-(CH2)s-,
aryl-(CH2);-C(0)-N(R4)-(CH2)s-,
aryl-(CH2)r-N(R4)-C(0)-(CH2)s-,
20 aryl-(CH2),-N(R4)-(CH2)s-,
halogen,
hydroxyl,
C1.8 alkylcarbonylamino,
aryl C1.5 alkoxy,
25 C1-5 alkoxycarbonyl,
(C1-8 alkyl)paminocarbonyl,
C1-6 alkylcarbonyloxy,
Cg-g cycloalkyl,
(C1-6 alkyl)pamino,
30 amino Ci1.¢ alkyl,
arylaminocarbonyl,
aryl Cj1.5 alkylaminocarbonyl,

aminocarbonyl,
aminocarbonyl Ci.¢ alkyl,
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31 May 2002 Most preferably.Xis RLHWN R~ or i N, R HNIn the
conpounds of the present invention, Y is preferably 5 selected fromthe
group consisting of -(CH2)m ~ - (CH2) m O (CH2) n- ~ - (CH2) m NR44 (M&R2002 10
-(CH2)m S-(CH2)n-~ - (CH2) m SO (CH2) n-~ - (CH2) m SO02- (CH2) n- ~
-(CH2)m O (CH2) n- O (CHZ) p-, -(CH2) m O0- (CH2) n- NR4- (CH2) p-, 15
-(CH2) m NR4- (CH2) n- NR4- (CH2) p-, and -(CH2) m NR4- (CH2) n- O (CH2) p-, wherein
any met hyl ene (CH2) carbon atomin Y, other than in R4, can be substituted

by one or two R3 s I e O More preferably Y is selected fromthe
group consisting of ﬁﬂgm E;gé)ms-ﬁaiz)n, and (CH2) m NR, 4- (CH2) n~

wher ei n any net hyl &i-6 'n Y, other than in R4, can 25 be
substituted by one HC=HOMCR3)substituents. Most preferably Y is (CH2)m or

(CH2) M NR4- (CH2) n er ei ene (CH2) carbon atomin Y, other than
R4, can be substitu E‘@%@‘Yg'%(gfé%t'% substituents. 30 - 45 31 May

2002 | n t h& conmpoun@g.moéyddéadkpl-E=€h(CHa}kenti on, RI. and R2 are preferably
selected fromthe LAnsipiy ng of hydrogen, halogen, Cl_ 10 ~kYh C3_g
cycloal kyl, C3_g c%&%@?gﬁ I, hydroxy, nitro, cyano, 5
trifluoromethyl, arﬁlt&ﬂlﬁﬂym&%dﬁz)ﬁ‘bre preferably, RL and R2 are

sel ected fromthe OO R mgm' ng of hydrogen, halogen, Cl1 10 alkyl, Cg_ g

cycl oal kyl, trifluoromnmethyl,. an 1 rifluoromet hoxy. 10 In the compounds of
t he present inventi'el6 'QI%T' %@Hﬂ}tsel ected fromthe group consisting

of 10 C3-7 cycloalkyl-CH=CH-(CH2)t-,
aryl-CH=CH-(CH9)t-,
C1-6 alkylaryl-CH=CH-(CH2)t-,
C1-6 alkyl-SO2-(CH2)t-,
C1-6 alkylaryl-SO2-(CH2)t-,

15 C1-¢ alkoxy,
aryl C1-6 alkoxy,
aryl C1-g alkyl,
(C1-6 alkyl)pamino Cj-6 alkyl,
(aryl)pamino,

20 (aryl)pamino C1.-6 alkyl,
(aryl C1-6 alkyl)pamino,
(aryl C1-6 alkyl)pamino C1-6 alkyl,
arylcarbonyloxy,
aryl Ci.¢ alkylcarbonyloxy,

25 (C1-6 alkyl)paminocarbonyloxy,
C1.8 alkylsulfonylamino,
arylsulfonylamino,

C1-8 alkylsulfonylamino C1.¢ alkyl,
arylsulfonylamino Cji.¢ alkyl,

30 aryl C1-6 alkylsulfonylamino,
aryl C1.¢ alkylsulfonylamino C1-g alkyl,
C1-8 alkoxycarbonylamino,

C1-8 alkoxycarbonylamino C1-g alkyl,
aryloxycarbonylamino C1.8 alkyl,

35 aryl C1.8 alkoxycarbonylamino,
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hydrogen, fluoro, trifluoronethyl, 15 aryl, Cl_g alkyl, arylC 1_g al kyl
hydr oxyl, oxo, 20 aryl am nocarbonyl, aryl Cl1_5 al kyl am nocar bonyl
an1nocarbony| and ami nocar bonyl Cl_g al kyl. 25 More prefe3diisy 2882i s
sel ected fron1the group consisting of Iluoro, aryl, Cl_s alkyl, aryld g
al kyl 30 hydroxyl, oxo, and aryl am nocarbonyl. In the conmpounds of the
present invention, R4 is preferably 35 selected fromthe group consisting
of -46 31 May 2002 hydrogen, aryl, C3 g cycloalkyl, C1_8 alkyl, 5 Cl g

al kyl car bonyl , aryl f yl sul fonyl, arylC

1 6al kyl sul fonyl aeg{a/f‘] o%yéw@%og* L@%g%k%‘l am nocar bonyl

aryl ICIk _5al k%/l amI n&ﬁstﬁkquarhowwmlgml koxycar bf)nyl )da][]d C )

1_gal koxycar bon Im]é? ected fromthe grou

CB%SI sti xg of hg;dr ocgi)lgﬁ CEEE lﬁmlé?%gl 1(iar bonyl, 20 aryl gar bgnyl
aryl C 1_6al kyl car b@ﬁylcarbnnséamlmfé‘ aryI sul fonyl ) and aryl C

1_6al kyl sukfonyl . 1C16 dhnfhof he present invention) R5 and R6

e 'CQdSpSPﬁ'Slawﬁc;fe d i r°2«}t 0 A R AL e A
and HC--__C (CH2~- amnocarbonylammo Ci1- 6 alkyl,

(C1-8 alkyl)paminocarbonylamino,
(C1-8 alkyl)paminocarbonylamino C1-6 alkyl,

10 (aryl)paminocarbonylamino Ci.¢ alkyl,
(aryl C1-8 alkyl)paminocarbonylamino,
(aryl C1-8 alkyl)paminocarbonylamino Cj.6 alkyl,
aminosulfonylamino C1.¢ alkyl,
(C1-8 alkyl)paminosulfonylamino,

15 (C1-8 alkyl)paminosulfonylamino Ci.6 alkyl,
(aryl)paminosulfonylamino C1-¢ alkyl,
(aryl C1-8 alkyl)paminosulfonylamino,
(aryl C1-8 alkyl)paminosulfonylamino C1-6 alkyl,
C1-6 alkylsulfonyl,

20 C1-6 alkylsulfonyl C1-¢ alkyl,
arylsulfonyl C1.g alkyl,
aryl C1.¢ alkylsulfonyl,
aryl C1-¢ alkylsulfonyl C1-¢ alkyl,
C1-6 alkylcarbonyl,

25 Ci-6 alkylcarbonyl C1-6 alkyl,
arylcarbonyl C1.g alkyl,
aryl C1-g alkylcarbonyl,
aryl C1.-¢ alkylcarbonyl Cj.¢6 alkyl,
C1-6 alkylthiocarbonylamino,

30 C1i-6 alkylthiocarbonylamino C1-¢ alkyl,
arylthiocarbonylamino Ci.¢ alkyl,
aryl C1.g alkylthiocarbonylamino,
aryl Ci.-g alkylthiocarbonylamino C1-¢ alkyl,
(C1-8 alkyl)paminocarbonyl C1-6 alkyl,

y-l
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-47 31 May 2002 In a class of this enbodi mrent of the present invention,
R6 is hydrogen and R5 is selected fromthe group consisting of hydrogen,
aryl, 5 Cl1_8 alkyl, aryl-C-C (CH2)t-, aryl C1,_g alkyl, C#Nayl2002H2~-,
and HG--__ G (CH2)t-. 10 In a subclass of this class of the present

i nvention, Rs, R7, and R8 are each hydrogen and R5 is selected fromthe
group consisting of hydrogen; aryl, 15 Cl g alkyl, aryl-C=C (CH2)t-, aryl
Cl 6 al kyl, CH2=CH (CH2~-, and HC=C- (CH2~-. 20 In anot her enbodi nent of the
present invention, R7 and R8 are each independently selected fromthe group
consi sting of hydr Wocadlo@’la(ﬂhﬁ alsonyl ani no, 25

aryl car bonyl am no, (qu_]_ aefinbadbvhyl aandsul fonyl amino, C1_g

al kyl sul f onyl am no &6]6 lr”?ﬁy ar | sul fbgn i no Cl, g alkyl, 30 , aryl

Cl_g al kyl sul f onyl & Ppagiinpeanbon Cl g alkyl, Cl g

aI koxycar bonyl am no o 85 gh@R6> gm&qm@ o }] &,@é&;ﬁ' b i
aryl oxycar bonﬁaam nng1 %I g 1 May 2002 ar yfl aéfm to which

al koxycar bonythey Ate agiaghe ?Ebﬁf’f)’irﬁfpliﬁt no Cl g alkyl, Cl g
al kyl Gar bony| g/l ereirCang ofithy Ialkylagwu@ardm{ﬁ/bﬁmﬁwﬂré‘émﬁeﬁhmhbsﬁt@few orCl_6

al kyl carbonyl gm)%%h% dém&ﬁl e toltﬁggﬂl suq}/sh uengs,Cl alkyl,

am nocar bonyl
and provided that each R5 and R6 are selected such that in the resultant

compound the carbon atom to which RS and RS are attached is itself
10 attached to no more than one heteroatom,;

R7 and R8 are each independently selected from the group consisting of

hydrogen:
C1-10 alkyl,

15 aryl,
aryl-(CH2)-O-(CH2)s-,
aryl-(CH2)rS(O)p-(CH2)s-,
aryl-(CH2)r-C(O)-(CH2)s-,
aryl-(CH2)-C(0)-N(R4)-(CH2)s-,

20 aryl-(CH2);-N(R4)-C(0)-(CH9)s-,
aryl-(CH2)r-N(R4)-(CH2)s-,
halogen,
hydroxyl,
C1-8 alkylcarbonylamino,

25 aryl C1-5 alkoxy,
C1.-5 alkoxycarbonyl,
(C1-8 alkyl)paminocarbonyl,
C1-6 alkylcarbonyloxy,
C3.8 cycloalkyl,

30 . (C1-6 alkyl)pamino,
amino Ci.¢ alkyl,
arylaminocarbonyl,
aryl C1.5 alkylaminocarbonyl,

aminocarbonyl,
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(Cl_g al kyl ~am nocar bonyl am no, (Cl_g al kyl) pam nocarbonyl am no C1_6 al kyl,
10 (aryl)pam nocarbonylamno C1L 6 al kyl, (aryl Cl g

al kyl ~am nocar bonyl am no, (aryl Cl_g al kyl) pam nocar bonyl agiridag2002al kyl ,

am nosul fonylamno C1_6 al kyl, (Cl_g al kyl ~pam nosul fonyl am no, 15 (Cl_g

al kyl ) pam nosul fonylam no C1_6 al kyl, (aryl)pam nosul fonylamno Cl1_6 al kyl,
(aryl Cl1_g al kyl ~am nosul fonyl am no, (aryl Cl_g al kyl) pam nosul fonyl a. m no
Cl_6 alkyl, C1_6 alkylthiocarbonylan no, 20 C1_6 al kylthi ocarbonyl am no

Cl 6 alkyl, arylt 3%938 'rnlo%gi%ﬂéal kyl, aryl Cl 6

al kyl t hi ocar bonyl am no | kyl t h| ocarbonyl anino C1_6 al kyl. 25

In a class of thi }d!twd'lcaﬂmmdf t he present i nvention, R8 is hydrogen and

R7 is selected fr y@@}% g of consisting of hydro gen, aryl,
ryl

Cl_g al kyl car bonylﬁgf?g(gﬁ%}na 6 aI kyl car bonyl am no, _
aryl car bonyl am no “sul fonyI am no, aryl Cl1_6 al kyl sul fonyl am no,
aryl sul f ogyl am no,Cy.g8dlkyl-CEC-l@H 2302 C 1_g al koxycar bonyl ami no, aryl Cl g
2: t;f(glggﬁnbggggﬁg]o@3'&7%%@33&%5'??&1&)&%2}%?%I §|g::1mgnocar bonyl am no, (Cl g
al kyl ) pami nosul f oreatyd@=G-(CHglt,aryl Cl_g al kyl ) pani nosul fonylanino. In a
Pydr ogen and R ?@?ﬂﬂ% %‘@?ron‘?iﬁﬁ?g%ﬁﬁ”‘cbﬁ& sting 10 of hydrogen. aryl,
Cl_g al kyl car bony| GHi2 E€H2)e1 g~ al kyl car bonyl ani no, 15
aryl car bggy! am no, C1-6 alkyl—CH CH-(CH9)t-,
C3-7 cycloalkyl-CH=CH-(CH2)¢{-,
aryl-CH=CH-(CH2)¢-,
C1-6 alkylaryl-CH=CH-(CH2)t-,
C1-6 alkyl-SO2-(CH2)t-,
15 C1-g alkylaryl-SO9-(CH2)¢-,
C1-6 alkoxy,
aryl C1-¢ alkoxy,
aryl C1-6 alkyl,
(C1-6 alkyl)pamino C1-6 alkyl,
20 (aryl)pamino,
(aryl)pamino C1-6 alkyl,
(aryl C1-¢ alkyl)pamino,
(aryl C1-6 alkyl)pamino C1-6 alkyl,
arylcarbonyloxy,
25 aryl C1-g alkylcarbonyloxy,
(C1-6 alkyl)paminocarbonyloxy,
C1.-8 alkylsulfonylamino,
arylsulfonylamino,
C1-8 alkylsulfonylamino Cj.¢ alkyl,
30 arylsulfonylamino Cj.¢ alkyl,
aryl Ci.¢ alkylsulfonylamino,
aryl Cj.g alkylsulfonylamino C1.¢ alkyl,
C1-8 alkoxycarbonylamino,
C1-8 alkoxycarbonylamino C1.8 alkyl,
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C 1 g al kyl sul fonyl am no, aryl Cl_s al kyl sul fonyl am no, aryl sul fonyl am no,
C 1 g al koxycarbonyl am no, 20 aryl Cl_g al koxycar bonyl am no,

aryl am nocar bonyl am no, (Cl_g al kyl ) pam nocar bonyl am no, (@tyMa¢R0§2

al kyl ) pam nocar bonyl am no, (Cl_g al kyl) pam nosul fonyl am no, and 25 (aryl
Cl_g al kyl ) pam nosul fonyl am no. In the conpounds of the present invention,
RO is preferably selected fromthe group consisting of hydrogen, nethyl,
and ethyl. More preferably, Rg is hydrogen. 30 . In the conpounds of the

present invention, R 0 R d? @ preferably each independently
sel ected fromthe 1 &ﬂ@ge aryl) Cl_g alkyl, and

aryld 6 al kyl. | nanyh ];;arqikn nwlmnpnmsent I nvention, mis pref erably
an integer fromoO @el gr dics cecu'BB mdcirsgmﬁeto 3. -50 31 May 2002

I n the conpounds o I nvention ferably an integer from
0to 4, nore pref Mﬂ ?lkﬂ@#ﬁ DyEAMIng,n t he conmpounds of the present

invention,5r s preisy cﬁ-ﬁoh ﬁﬁﬁ{oc ¢10 2. 5 In the conpounds of
t he present |nvent|o er Iyqlg?’]pl nteger fromO to 2. In the

conpounds of the p‘?"é’i%ﬂﬁmpﬁ I}‘b 1-6 referably an integer from0 to 2,
more preferably fralC{.g alkyldarbbaykaniryjnds of the present invention, v

ey B R B RHRRR OEls fEr coom Liventon. the
st ereocheni stry atamimocaabboylasminn GhegalRghnd Rs are attached: R5 Rs X Y-N
a N (CH2)jy CO2R9 Rpfy alkyl)paminocarbonylamino,
(C1-8 alkyl)paminocarbonylamino C1.6 alkyl,
(aryl)paminocarbonylamino Cj.g alkyl,
(aryl C1-8 alkyl)paminccarbonylamino,
(aryl C1-8 alkyl)paminocarbonylamino Ci-¢ alkyl,
15 aminosulfonylamino Cj.¢g alkyl,
(C1-8 alkyh)paminosulfonylamino,
(C1-8 alkyl)paminosulfonylamino C1.6 alkyl,
(aryl)paminosulfonylaminoe Ci-¢ alkyl,
(aryl C3-8 alkyl)paminosulfonylamino,
20 (aryl C1-8 alkyl)paminosulfonylamino C1.¢ alkyl,
C1-6 alkylsulfonyl,
C1-6 alkylsulfonyl C1.¢ alkyl,
arylsulfonyl C1.¢ alkyl,
aryl C1-g alkylsulfonyl,
25 aryl Ci-¢ alkylsulfonyl C1-¢ alkyl,
C1-6 alkylcarbonyl,
C1-6 alkylcarbonyl C1-¢ alkyl,
arylcarbonyl C1-¢ alkyl,
aryl C1.¢ alkylcarbonyl,
30 aryl C1.g alkylcarbonyl C1.6 alkyl,
C1-6 alkylthiocarbonylamino,
C1-6 alkylthiocarbonylamino Cj1.¢ alkyl,
arylthiocarbonylamino C1.¢ alkyl,
aryl C1-¢ alkylthiocarbonylamino,
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RLRs Rt RR2ORs Rs i' ,'" QO2Rs X-Y-N-N-(CH2)V / NR7 Re 15 R , and O
R5 Rs ~ 9 X-Y-NI "N-(CH2)v 002R N-.~ R~ Ra R~-3 -5i 31 May 2002 wherein
the substituents X Y, Z, R, R2, R3, R4, R5, R6, R7, R8, R49,Mgy@0B21 R12
~d g13 ~d the subscripts a, m n, p, r, s, t, and v are as descri bed above.
[l'lustrative but nonlimting exanpl es of conpounds of the 5 present
invention that are useful as integrin receptor antagonists are the

fol |l ow ng

3(S)-(2, 3-Di hydro- Qg-y]z@tma[k thidcafbdrdlarind G Bg(dk$l, 7. 8-tetrahydro[ 1, 8] na

ht hyri di n- 2-yl r oId-- oncachO
g( R)y(lz 3 D hgdZopt@a £ ‘§°a|§ 10% fgaﬁ‘g'llwl 6.7 8- tetrahydro[ 1, 8] na

(2 5 B hyar o b & st Gils’”"kylpEgp'esog'% et ahydr o1
1, 8] napht Kyrl di ngg'g’f a@b%o%hﬁ)ygfﬂ #ﬁg(%gfﬁ%ﬁ[‘ 21-yl}-propioni. )é aci d,
(S) ( 3- Fl &ior ophenyaryl® 1-8- lpa[mqosaﬂqonﬂﬂmrdkyhrmq 1, 8] napht hyr| di n2-
|
(
|

??) pE gmlé: Lolr g]pﬁgﬁ% %9%0?%}@1%?% ?LR’@S‘???%{ et r aﬂydr o-[ 1, 8] napht hyri di n2-

) - propyl ] - i whisreih lanwm Ibhpl gpoups of Béand RS are either unsubstituted or
E(S]?,nglpﬁt?wfr m‘:gé propy (,%J}FY ﬁbé gd;gpl[ onic acid, 25

(S) - (Qui nol i pxlcau ded that gaf Isuc I thet imthe rgsukiant 2y | )
E)ngp)(/gIJ} ngp‘ d%-ﬁiﬂ ﬂ‘{)xozir’d?anﬂ(ﬁﬁltg mgeRZ g}r}x ddlra?) a[rcle agf%?erﬂlﬁ 1rt |se(3211|f n-2 30
yl)-propyl]# F#/‘é‘ﬁ]o‘?zq?ﬁ H’-‘%eyﬁ'}a(’bf"ﬁﬁi‘&g?@a ‘?:‘i“dy P
(Quinolin-3-yl)-3-(2-o0x0-3-[3-(5, 6,7, 8-tetrahydxo-[1, 8] napht hyridi n-2-yl)
ropyl]-im dazgy | difedied frohl BRE 2obp %Sh%smng 6t

hydrogen,
15 Ci-8 alkyl,

aryl,

aryl C1.g alkyl,

C1-8 alkylcarbonyloxy C1-4 alkyl,

aryl C1-8 alkylcarbonyloxy C1.4 alkyl,
20 C1-8 alkylaminocarbonylmethylene, and

C1-8 dialkylaminocarbonylmethylene;

[
3
y
3
y
3-
1,
3
3
(
3-
P

R10, R11 R12 and R13 are each independently selected from the group
consisting of
25 hydrogen,
C1-g alkyl,
aryl,
halogen,
hydroxyl,
30 aminocarbonyl,
C3-8 cycloalkyl,
amino C1.¢ alkyl,
(aryl)paminocarbonyl,
hydroxycarbonyl,
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- 9 “pias atuoido~d-{h-'L-uipitozEptaui-[t~do~d-(t~-Z-~tp:~~t~~dsu[g TJ
-0~P~~~a~-8 L 9 8)-1-E-0x0-2)--(h-E-ul Pzz~d~f xot ~a~-g)-(~) "~ pp7s

ot uoi do~d-{1l ~-1-ui Pitozsptun-[t~do. zd- (t ~- Z- ut P?r. ~f ~~udsu[ @1TMay 2002
-0~P~~~~a~-8 L 9 .9)-BEJ-E-0x0-2)-E-(t~--~Prz~d~Cxor~ay~-9)-(S)E " peas
o~oi do. zd-{twul Ptt ozep~-| ~~~a~-fi~-[hdo.~d CE -(t~-Z

~P~" ¢ ~~d~eu[g Tl-o0.~P~f'ctg~a~-8"L 9 9)-E7-E-ox0-Z)-E (t~-E-~P~d)-E ~Z
“pp78 oiuoido. ~d-{t~-1-ui pTI ozspt ~-t~f ~t~a~-~- [ hdo. ~d- (t ~

- Z-ut P~~~ud8u[g ' O - E- oxo- Z)--(h E- ul P~d) - (2VE
*pi g oi uoi do~d- {h-fﬁﬂpc 0z p 9?@&5“ ~dozd- (I ~

-Z-~pT. uf ~udsu[ g° II B@}me °n8 Jél» E- oxo0- Z} - E-(t~ E-ul P~d)-(S)E " pas
at aoi dozd-{t~f-T-p S@hﬂb&l [t~fdo zd

-(h-z- UI PT~~t ~~t dsgkﬂ eﬁ’ ~a~ a~- c) | - E-0x0-2)-S-(t~- S T~PT.

T~d) - E " pl aE onzot a%lfl L[| ~doad- (t~

-Z-~p~f~tt@sn[g Tl (aagdﬂmaik hngn@)GfJe galkgko- Z) - E- (t ~- E- ~TET. ~d) - (2~E

pi g orczoi do. ~d {t nat [t~fdozd (I~ ~I
-Z- ~PT~~t ~ud8' ~ 'Iq{§ ﬂk~e zpogl g 9) El-E-0ox0-2) E-(t~-E-utPT.~d)-(SE
OT " pas onzoi doxd {(E}-ﬂalkamarbzaphat [t~fdo. zd

t ~-Z- APT. ~~~d~[ 8 ~-8L g 9-J-E -2)-E-(t~~~~)- " pp7
o(ot dozd-{t ~- Z- ~[zl ﬁ%l%‘ja}ﬂéﬁﬂf fd g )- 0x0-2) - E- ( )- " pp7s

-(t~f-Z-uiprz~c~ ud&y my@{h@aﬁs L°"g"9)-El-E-ox0-2)--(t~~~~)-("d)E

" pros o~otygo~d- { t ~-CrgldlRylvasboayl; [ t ~f doxd
-(I ~-Z-nprz~~~ds~ z[grl8 - 0. ~P~~Gﬂya~ 8L g9)-E-Eoxo0-2)-E(t~~~~)-(S)E
7ZO0Z ~sW 6 arylcarbonyl,

aryl C1.¢ alkylcarbonyl,
(C1-8 alkyl)paminocarbonyl,

: aminosulfonyl,

15 C1-8 alkylaminosulfonyl,
(arypaminosulfonyl,

(aryl C1-8 alkyl)paminosulfonyl,
C1-6 alkylsulfonyl,
arylsulfonyl,

20 aryl C1.6 alkylsulfonyl,
aryl C1-g alkylcarbonyl,

C1-6 alkylthiocarbonyl,
arylthiocarbonyl,
aryl C1.¢ alkylthiocarbonyl,

25 aryl-(CH2)y-O-(CH2)s-,
aryl-(CH2)rS(0)p-(CH2)s-,
aryl-(CH2)y-C(0)-(CH2)s-,
aryl-(CH2)r-C(0)-N(R4)-(CH2)s-,
aryl-(CH2);-N(R4)-C(0)-(CH2)s-,

30 aryl-(CH2)r-N(R4)-(CH2)s-,
HC=C-(CH2)t-,

C1-6 alkyl-C=C-(CH2)t-,
C3-7 cycloalkyl-C=C-(CH2)t-,
aryl-C=C-(CH2)t-,
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31 May 2002

3-(6- Met hoxypyri.din.-3-yl)-3-(2-o0x0-3-(3-(5,6,7,8-tetrahydro[ 1, 8] napht hyri
di n-2-yl)-propyl]-imdazolidin-1-yl}-propionic acid, 31 May 2002
3(S)-(6-Ethoxypyiidin-3-yl)-3-(2-0x0-3-[3-(5,6,7,8-tetrahydro5

[ 1, 8] napht hyri di n-2-yl)-propyl]-imdazolidin-1-yl}-propionic acid,

3(R) - (6-Et hoxypyridin-3-yl)-3-{2-o0x0-3-[3-(5, 6,7, 8-tetxahydro[ 1, 8] napht hyri
di n-2-yl)-propyl]-imdazolidin-1-yl}-propionic acid, 10

3- (6- Et hoxypyri di ncéaéb%k%h{%lexpi@ %)(5 6, 7, 8-tetrahydro[ 1, 8] napht hyri din
[ y pr

-2-yl)-propyl]-inai i'oni ¢ aC|d trifluoroacetate salt,
3(S)-(4- Met hoxqu 23,{2 oxo-3-[3-(5,6,7,8-tetrahydrol5

[ 1, 8] napht hyri di n‘%ﬁf&)ﬂl@}‘l@ﬂ':bl!@@?})@ i din-1-yl}-propionic acid,

bi s(trifluoroaceta sa
3(R) - (4- Met hoxyqui 7ﬁy‘?1°91]$y—1§¥203'%c§1%)@4(5 6, 7, 8-t et rahydr o[ 1, 8] napht hy
ridin-2-ylg-propyl hrylnCH#aCH-@Hk-,y!| } - propi onic acid, 20
3- (-4- Met hoxyqui nol { 37 5,6,7,8-tet rahydro[ 1, 8] napht hyrid
i n-2-yl)-propyl]-i Cled gt &cl‘@ﬂ@{ﬁ(d %0l ¢ aci d,
?(18%3](6 ﬁ[nhno 8yr| @106 als31ISA2(CHYe; 3- I[3d(5 615 7|;3 t et rahydr o025 0

napht hyri di n- idin-1-y pr opi oni ¢ aci
3(R) - (6-Am no- pyri té é}%@ﬁ?gwg[?) (5,6, 7,8-tetrahydrof 1, 8] napht hyr
i di n-2-yl)-propyl ] Gisg @dkyplcagbenylaminopr opi onic acid, 30 _

3- (6- Am ng?]pyrldln ]y@ M 3- [3 (5,6,7, 8- tetrahydro
[ 1, 8] napht hyri di n- -yI) Eropylg dazolldln 1-yl'}-propionic acid,

3-(S)-(4-Met hyl - 2H—benzo[1 4] oxazi n-7-yl ) - 3-{2- oxo- 3-
[3(5,6,7, 8-tet rahy@Q_gﬂ]gﬂ)%@himmﬂylz yl)-propyl]-imdazolidin-1-yl}35

propionic acid, -
3-(R) - (4- Met hyl - 3- 6%061?"'% 3 yO’zf)F‘I-benzo[l 4] oxazin-7-yl)-3-{2-oxo- 3-

[3(5,6,7,8- tetrahyﬁ@g){{all@]l)rﬁmiﬂwrldln 2-yl)-propyl]-imdazolidin-1-yl}pro
pi oni ¢ ac

3-(4- Met h% 3 0XO0- ﬂn&c%rb(?rnglﬂ.geanlggll 4] oxazi n-7-yl) - 3-{2- oxo- 3-
[3(5, 6, 7, 8- tetrahy@j'leﬁ[al SFHmapht hyri di n-2-yl)-propyl]-imdazolidin-1-yl}pro
pi oni c acid, 10 c?alko

3(S)-(6-I\/bthy|am'ng -yl)-3-{2-0ox0-3-[3-(5,6,7,8-tetrahydro[ 1, 8 nap
hthyri din-2-yl)-pr %&}P?W’aﬁzolldl n-1-yl }-propionic acid,

3(R}-(6-Met hyl am néapt)gathino3€ylg abeyl?- oxo- 3-[3- (5, 6, 7, 8- tetrahydro[l 8] nap
ht hyri di nge-yl ) - pr ] | i 1-yl}-propionic aC|d 15

3- (6- I\/bth% ani no- p %&Crig'éiﬁﬁga%ﬂ S o- 3@53 (5,6, 7, 8-tetrahydro[ 1, 8] napht h
yridi n-2-yl) - propyKamil Eﬁzalkybpamnyl 1-gradlsybni ¢ aci d,

3(S)-(2-Fluoro- b|p carﬁogﬁs {2 oxo-3-[3-(5,6, 7, 8- tetrahydroZO

[ 1, 8] napt hyri di n- 2 pro olidin-1-yl}-propionic acid,
3(R) - (2-Fl uoro- b|p i‘!?% [3 (56,7, 8- tetrahydro[l 8] napt hyr

i di n-2-yl)-propyl] (Cm@aﬂ@] ;ﬂ;ﬂodﬁﬂ)oﬁy nic acid, 25
3 (2 Fl uog0- bi phen&ﬂa d#ﬂ‘é%’rﬂii (i 3-[3-(9,6,7, 8- tetrahydro[l 8] napt hyri di
2-yl)-pfopyl]-im 8 } I&X?‘mﬂPB’pl oni ¢ aci d,

arylsulfonylamino,
C1-8 alkylsulfonylamino Cj-g alkyl,
arylsulfonylamino C1-¢ alkyl,
aryl C1.g alkylsulfonylamino,

30 . aryl C1-¢ alkylsulfonylamino C1.¢ alkyl,
C1-8 alkoxycarbonylamino,
C1-8 alkoxycarbonylamino C3-8 alkyl,
aryloxycarbonylamino C1.8 alkyl,
aryl C1.8 alkoxycarbonylamino,

- 40 -



0-3-[3-(5,6,7,8-tetrahydro[ 1, 8

3(S~(2- Oxo- 2, 3-di hydr o- benzoxazol - 6- y13- { 2- ox
d }-propionic acid, 30

o]

I

3 o]
] napt hyri di n-2-yl)-propyl]-imdazolidin-1-yl
3(R) - (2- Oxo- 2, 3-di hydr o- benzoxazol - 6-yl) - 3-{2- oxo- 3-[ 3- (5, 637 Myt 2002hydr o]
1, 8] napt hyridi n-2-yl)-propyl]-imdazolidin-1-yl}-propionic acid,
3- (2- xo- 2, 3-di hydr o- benzoxazol - 6-yl)-3-{2-0xo0-3-[3-(5,6, 7, 8tetrahydro35
[1, 8] napt hyri di n-2-yl)-propyl]-imdazolidin-1-yl}-propionic acid, -56 31
May 2002
3(S~(4- Et hoxy- 3-ffuor,orhen - 3- (2-0%x0-3-] 3-A5 -tetrahydro[ 1, 8] napt hyr
i di n-2-y1)-pr opyl]%p(g&-ﬁoﬁk%&’ﬂ?é‘i%iﬂ‘ﬁﬁ ?éﬁgﬂg}’ 3(R) - ( 4- Et hoxy
3-f | uor ophenyl ~3- ( €708 @lBylcarbanyamitof et r ahydr o[ 1, 8] napt hyri di n-2-yl)-prop
yl]-imdazolidin-1
3- (4- Et hoxy- 3-f | uo%&&ﬁmfﬁ?@(@%ﬂ% L6AEL . o ¢ etrahydrof 1, 8] napt hyrid
i n-2-yl)-propyl ] -i aryisathonylaming G146 alaydni c acid, 10
3(S) - (5- Ethoxy- pyr' I”C é’lﬂ C%&Ma,gnﬁg (5,6,7, 8 tetrahydro[l 8] napht hyr

idin-2-yl)- propyl]-| azo - I [ opLoni ¢ a
3(R) - (5- Et hoxy- perHY E{“’%’ éﬂ?-‘g-“}@ (156811‘7 8 tetrahydr 015

[ 1, 8] napht hyri di n- amﬂﬂ)cﬂmﬁ?ﬂMﬁm ln-1-yl }-propionic acid,
3- (5- Et hoxy- pyri di g‘a 0XO0- -{5. 6.7,
P8 o) ﬁ

8-tetrahydro[ 1, 8] n marg.trwc)arb Bﬁtﬂtfm?‘% dazol i di n-1-yl }-propionic

acid, 20 (C1 3 alkyl aminocarbonylamino C1-g alkyl,

3(9S) - (5 roxy- pypl - 1/ 8- tetxahydr o[ 1, 8] napht hy
ridin- 2y propyl{ az(i quﬁﬁ-‘%bié ’acid, 3(R)-(5-Hydroxy
pyri di n-3-yl) - 3- ( 2{axyd-Ci-B l dpamigocar @mxlampp, 8] napht hyri di n-2-yl )-prop

yI]-|mdazoI|d|n1 aﬁﬁh
3- (5- Hydr oxy-pyri . j{)@lﬁ?; gcaﬁﬁ) g'lammo C]t et raﬁydr o[ 1, 8] napht hyri
di n-2-yl)-propyl]- ?-HPEPQE PRY -’&H |c aci d,

2('S) - Benzenesul f onyd mﬂfd@lﬁ&lﬁﬂ 8- tetrahydroSO ,
ﬁa@w?

[ 1, 8] napht hyri di n- eéiép&ygﬁ %‘h@% I%l }ﬁlg{f’ﬁplzogi )C g?logyl ]imi dazo

3(S 2- -3-[ 3-
|I(dl) n(l yl}- peLt El(aryl mapiasulforydaming
_3(R~(2 xo- 3-[ 3- (5@!8,] @]ab %1@%%1{035\1%?@@%%5' di n-2-yl)-propyl]imdazol

i din-1-yl }-pent-4
3- (2- Ox0- 3- [ ~3- (5, ary] QI-Stﬂkwy)@ﬂmpesnlfﬁamqmq Gie6 2lkyly - propyl 1i mi dazol |

din-1-yl } - pent - 4- emyi.§ adRyIdulfon . o
o T L g o My b an - -2
arylsulfonyl C1 6 alkyl,
aryl C1.¢ alkylsulfonyl,
aryl C1.¢ alkylsulfonyl C1.¢ alkyl,
C1-6 alkylcarbonyl,
25 C1-6 alkylcarbonyl C1-¢ alkyl,
arylcarbonyl C1.¢ alkyl,
aryl C1-¢ alkylcarbonyl,
aryl C1.g alkylcarbonyl C1-g alkyl,
C1-¢ alkylthiocarbonylamino,
30 . C1-6 alkylthiocarbonylamino C1-¢ alkyl,
arylthiocarbonylamino C1.¢ alkyl,
aryl C1.¢ alkylthiocarbonylamino,
aryl Ci-¢ alkylthiocarbonylamino C1-¢ alkyl,
(C1-8 alkyl)paminocarbonyl C1.-6 alkyl,

.41 -



10
3(R) - (5-Et hoxy-pyridin-3-yl)-3-(3-(3-[6-(4-nethoxy-benzyl am no) - pyri di n- 2yl
l'i di n-

I
] - propyl }-2-o0xo-imdazolidin-1-yl)-propionic acid, 31 May 2002

3-(5- Et hoxy-pyridin-3-yl)-3-(3-(3-[6-(4-mnmet hoxy- benzyl am no)-pyridin-2-yl]p
ropyl } - 2- oxo-im dazolidin-1-yl)-propionic acid, |5

3-(3-[3-(6-A wi no-pyridi n-2-y|)-propy|]-2-oxo-im'dazolidi n-1-yl}-3(S)-(5eth
oxy-pyridi n-3-yl)-propionic acid,

3- (3-[ 3- (6- Ami no- pariyb anﬁnybarbbigl)ﬂi.f;?alkyn i m dazolidin-1-yl}-3(R)-(520

gt ?gx%/?,p%/gl g\lmnng %@Fyg pg “@‘Ffbg%b??‘iar?%% qff-ﬂ dazol idi n-1-yl}-3-(5et hoxy-
2{5“'(3 S O o e - V] 3-13(5
.6, 7, 8-t et rahydro- #% I‘?}'P%&Il‘ﬁ f°§%’d@ﬂ]“ﬂﬁﬁa€hﬁ%ﬁtéﬂ§ ‘I%Wﬁ%%op. oni ¢
gC :?d , 0<5 ) 34 they are attached to form a 5- to 7-membered monocyclic arom?atlc3 20
(505, 78y ot r anydr O RoRafiaie ifig syaceol RVIRED, EYoPT e ¥ HotaPotits ol o7 on

ic acid, selected from the group conmstmg of N O, and S wherein the ring

g E(th g?aﬁygrgl F){dﬁ%’raﬁtﬁ ri d| n- - Sﬁi propy -| nllﬂ%gt(‘)#h% t‘i@éﬁxllqlgrggl(gnﬁc

acid, - 57 tuent and the nng carbon atoms are u.nsubst1tuted or

3(9)-(2, 39 3i hydr %ﬁﬁéﬁ%ueé&vﬁtﬁuﬁbﬁmﬂlts%haﬂue?nﬁél )-3-{2-0x0-3-[3( 5, 6,

Pt oL Ay gl herEhy SR o Yh Sl P O, %17, 78 il B i A PLieREen ©

3(R) - (2, 3- Di ynsubstituted s shbbtititedowithpiridw threé B3 puBstitirents; 3- [ 3(5, 6, 7,8
-tetrahydro-[1, 8 napht hyri di n-2-yl)propyl]-imdazolidin-1yl } propi onic acid,
%9(2, 3- Di hydrwherein oxa- 1, 5- di aza- napht hal en- 7-yl ) - 3- (2-oxo- 3-[3-(5,6,7,8te

trahydr 0&51 8;5 %{yﬁ&égkﬁ@eﬂﬂggﬁp@%#& AN o'W Gi;l n- 1-yl } propi oni c acid,

3(S)-(3- aza- naphthal en-7-yl) - 3-( 2- ox03[315
(5,6,7, 8- tetr%ﬂ?}nﬂésmﬁﬂ byandn ger 919r B9 6] -i mi dazol i di n- 1yl } pr opi on

ic acid, each is independently an mteEFer from 0 to 2;

3(R) - (3- O<03 hdré) 2HI - %’a | a pgbgalenOyl) 3-(2-0x0-3-[3(5
"6, 7. 8-t et r SRR BIY g if}?;aa‘r I1-inidazolidin-1 20
| } pr opi oni c amhtls is mdependently an integer from 0 to 3
(

y
3- 3-0(0 Iaﬁ EQBF yl)-3-(2-oxo0-3-[3(5, 6,
7,8-tetra ydro ggﬁ)na aﬁgéﬁ‘ﬁ %-y pr o - m az%l i di n-1yl } propi onic

acid, 25 visin ependentlyanmteger omOto
3(S)-{3, 4- D|hydro 2H | - oxa- 4, 5-di aza- naphthal en 7 yl)-3-~2-0x0-3-[3(5,6,7,8

-tetrahydro-[1, thyrid I I 1yl d
200" O L s RS RR A RicanY ABiepRible dafls Bicref! M 1! Propioni e ac!
3{R~(3, 4- D hydr o- 2H 1- oxa- 4, 5- di aza- napht hal en-7-yl ) - 3- {2- oxo- 3-[ 3(5, 6, 7, 8-

tet rahydrge [1, 8] napht hyf g a-GaLAREGRY b hd"b%86ak iflvBnkibh) RbRRloRRAE A6 O
described by the following structural formulas selected from the group

consisting of
i 002R9
X—Y—N N—(CHaJy .
u%—f\ 13 R7 R

R R2 :

30
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31 May 2002
3-(3, 4-Di hydro- 2H 1- oxa- 4, 5- di aza- napht hal en-7-yl ) - 3-t2- oxo0-3-[3-(5,6,7,8te
trahydro-[1, 8] napht hyri di n-2-yl ) propyl ] -i m dazol i di n-1-yl } gr1opliagrpi0p2aci d
3-(Furo[ 2, 3-b] pyridin-6-yl)-3-(2-0x0-3-[3-(5, 6, 7, 8-tetrahydro[ 1, 8] naphthyrl
di n-2-yl ) propyl]imdazolidin-1- yI}prop| oni c acid,
3(S)-(Furo[ 2, 3-b] pyridin-6-yl)-3-(2-0x0-3-[3-(5,6,7,8-tetrahydro[ 1, 8] naphth
yridin-2-yl)propyl]imdazolidin-1-yl}propionic acid, 10
3(R) - (Furo[ 2, 3-b] pyri din-6-y13-(2-o0xo0-3.Jg3-65, 6, 7, 8-tetrahydro[ 1, 8] napht hyr
idin-2-yl)propyl]imdazolidi ny1l-yl}prop o aC|d
3(S)-(2, 3-D hydrofuro(2, 3-b] i di n-6-
[ 1, 8] napht hyri di n- 2- yl XpYoph ]|l]¢l z%m n-
3(R)-(2,3-Di hydr of ur o[ 2, 3- b] [\pln R? R®
6-yl)-3-(2-0x0-3-[3-(5,6,7,8-tetrahydro[ 1, 8] napht hyri di n- 2gi8) propyl ] i m daz
olidin-1-yl}propionic acndﬂ 20
3-(2, 3-Di hydrofurof 2, 3-b] pyri di n-6-yl)-3-(2-o0x0-3-[ 3- (5 6,7,8-tetrahydro[ 1,
8] napht hyri di n-2-yl ) propyl ]i m dagpl i di n- 1- W8 pyBopi oni ¢ aci d,
3(S)-(Fuuro[ 3, 2-b] pyri di n-6- y13- -oxo 3- (3N, 6,7 8F§9tetrahydro[1 8] napht hy
ridin-2- yI)propyI]lmdazo gﬂﬁg C Pz@z
3(R) - (Furo[ 3, 2-b] pyri di n- I)- X 2[’3 G 7, 8-tetrahydro[ 1, 8 naphth
yr|d|n 2- yI)propyI]lmdazolldll -‘F{Q)proplo F‘amd

3-(Furo[ 3, 2-b] pyridin-6-yl)-3-(2-oxov3n[ 3-(5, 6, 7, 8- tetrahydr030
[ 1, 8] napht hyri di n- 2- yI)propyI]lmdaz |d|n 1- yl}propl oni c’aci d,
3(S)-(2, 3-Di hydrofuro[ 3, 2-b] pyri di n-6-yl)-3-(2-0x0-3-[3-(5,6, 7, 8-tetrahydro
(1, 8] napht hyridi n-2-yl)propyl]imdazolidin-1-yl)propionic acid, - 59 31
May 2002 wherein the dotted line a represents a single or a double bond, rov1ded

2R S LT Lt e

3-(2,3-Di hydrmfbsmueedzembrpmthmw@nﬁml% (2- oxo- 3-[3- (5, 6, 7, 8- tetrahydr 05

[ 1, 8] napht hyri di n- 2- yI )propyl ]i m dazolidin-1-yl}propionic acid,

3(S)-(Benzi m dazol - di) 3r§2 0x0-3-[3-(5,6,7,8-tetrahydro[ 1, 8] napht hyridin
- 2- yI)propyI]lmdazoll ma gﬂsmfrtipwmhochm@t ofthe present invention,

3(R) - (Benzi m agbuiidd e AebAiBud by il {oll ArifieBstabtiday do:dhdi] napht hyr i di n
-2-yl)propyl ]i mdazolidin-1-yl)propionic acid

3- (Benzi mYdazol =2-yl ) -3-(2-o0x0-3-[3-(5, 6, 7, 8- tetrahydro [ 1, 8] napht hyri di n2-

yl ) propyl ]i m dazolidin-1-yl)propQonic acid 15163(8)
| H 1 mdazo[ 4, 5-c] pyri di n-2-yl) - 34|( 2- oxo- 3- [ ¢( 5, @dﬁ}tetrahydro[l 8] napht h

yridin-2-yl)propyl]-im dagelyi-dr- T\ (@ 4] oni acid, 3(R~(
1H- 1 m dazo[ 4, 5-c] pyri . di n- 2- y13(&-Joxo- 3-[ 3- Fﬁv 87, 8 tetrahydro20

[ 1, 8] napht hyri di n-2-yl) progtP+=Tm dazwt3di n- 1= yI') propi onic acid, 3-(

1H | mi dazo[ 4, 5-c] pyri di n- 2-yl ) -g@t1( F1@xo- 3-[ 3-(5, 6, 7, 8- tetrahydro[l 8] napht h
yridin-2-yl)propyl]-imdazolidin-1-yl)propionic aci d, 25

3(S) - (Benzoxazol - 2-yl ) - 3- (2- ox0-3-[3-(5, 6, 7, 8-tetrahydro-[ 1, 8] napht hyri di n2
-yl)propyl i g dazal ifloted ?jﬁé(ﬁoi'é)ﬁ]ﬁegeﬁgs' g’single or a double bond, provided

that when a represents a double bond, the double bond carbon atoms are
15 substituted only with R1° and R2

In a subclass of this class of the present invention,
" compounds are described by the following structural formula

-43-



3(R, )-(Benzoxazol -2-yl )-3-(2-0x0-3-[3-(5,6, 7, 8-tetrahydro-[1, 8 napht hyri din
2-yl ~ropyl ]imdazolidin-1-yl)propionic acid, 30

3- (Benzoxazol - 2-yl ) -3-(2-o0xo0-3-[3-(5,6, 7, 8- tetrahydro [ 1, 8] 3apfayR00i n- 2yl
) propyl ]i m dazol i din-1-yl)propionic acid,

3(S)-(1-Methyl - 1H pyrazol -4-yl)-3-(2-o0xo0-3-[3-(5,6, 7, 8-tetrahydro35

[ 1, 8] napht hyri di n-2-yl)propyl]-imdazolidin-1-yl)propionic acid) -60 31
May 2002
3(R,)-(1-thhy|-1FprrazoI-4-y|)-32§ﬁ:0x0-3-[

&, 7, 8-tetrahydro[ 1, 8] naph
thyridin-2-yl)propyl]-imdazolidin-¥yl)propi acid, 5

3-(1- Met hyl - 1H pyrazol -4-yl ) - 3- (2- 0¥Q- 3- [ 3- , 8:0@LR&Nydr o[ 1, 8] napht hyr
i di n-2-yl)propyl]-ini dazol i d¥m¥e=") privpr-atelvaci and the
pharmaceutically acceptable salts of .,10 FygttRd illustrative of the
present invention are the comPUnNd$ se eo?ed fromthe group consisting of
3(S)-(2, 3' =Di hydro-benzofuran-6 Rt R12

yl)-3-{2-0x0-3-[3-(5, 6, 7, 8-t etrahydro[ 1, 8] napht hyri di n-2-yl)-propyl ]-i m daz

olidin-1-yl}-propionic aC|d 15
3(R) - (2, 3-Di hydr o- benzOUIrrﬂth@ooﬂnboﬁnﬂenﬂhe%n{eBeﬁéuﬁveh@uﬁ X g prefephblyd] nap

ht hyri di n- 2-yl m dazol din-1- r nic,acl.d
3(S) - (3- Fl uor d%oﬁ B%t’%e?éni’&%cy 1[33316?%“‘}7"@‘ Ry faying 1 or 2 nitrogen
1, 8] napht hgr i catofts &heréinpeaghyting carbancdtons fis hn)shbstitutmbm substithited

3( R) - (3- Fl uor ?ﬁgﬂiﬁz"é*e)%i %s%ﬁg ng;,[& (5,6,7,8-tetrahydro-[1, 8 napht hyri di n2-

yl)-propyl]-i opi oni ¢ aC|d 25
3(S)-(Quinolin-3-yl)-3-{2-o0xo0-3-[3-(5,6,7, 8- tetrahydro [1, 8]naphthyr|d|n 2y

| 1]-
3% R ?{i.yn]m . 9;?41 4 ‘?ﬁh%é%%rfg‘mggﬂgii% %ttern%’hy BEESIPOR OE AT 05 & n 2yl
)-propyl ] -i ni dARS$ F-"dPﬁQIBa?IC} a.g opherain gyrlic nng system has 0, >i» 2,

3(S) - (Et hyiay! )or34 hétéeveatemb Feldetéd ﬁ&nt&brg’fwﬁr&ﬂsist&lg@ﬂm oy AHAS 2- yl )pro

1] - d lid
B e el
3(S)-(Pyridin- zoI i n_%ﬂ{@é&%@ﬁi%&g?@%&éﬂ@hydr0 [1, 8] napht hyri di n- 2yl

)-propyl]-im Ionic
15
More preferably, X is selected from the group consisting of
R! R R !
e g, o, B
- =
AN NN SN E N
H H H
R R
(LI, = CO
N N . ~
: NS
20



5

3(R -(Pyridin-3-yl)-3-(2-0x0-3-[3-(5,6,7,8-tetrahydro-[1, 8]naphthyridin 2yl
)-propyl]-imdazolidin-1-yl}- propl oni c aC|d 1 May 2002
3(S)-(Pyridin-3-yl)-3-(2-0x0-3-[3-(b, 6,7, 8- tetrahydro [1, 8] naphthyrldln 2yl
)-propyl]-4-nethyl-imdazolidin-1-yl}-propionic acid, 10 3(R-(Pyr
din-3-yl)-3-(2-0x0-3-[3-(b,6,7,8-tetrahydro-[ 1, 8] napht hyri di n- 2yl ) - pr opyl

i

]-4-nmethyl -imdazolidin-1-yl}-propionic acid,

3(S)-(6-Methoxypyridin - [3 (b 6,7,8-tetrahydrols

[ 1, 8] napht hyri di n- 2-yl ;M%%ﬂo%e??(a%nyzgzolldl n- I-yI} propi oni ¢ acid,

3(R ) - (6- Met hoxypyri dig-3-yl)-3-(2-o0x0-3-[3-(b, 6,7, 8- tetraﬁydro[l 8] napht hy

ridin-2-yl)-propyl]xim dazoljdin-1-yl}-qr oni c aC|d

3(S) - (6- Et hoxypyr rdi “YyHE3- (2y oxo-3-[3-YH, 6,7, 8-tetr ] napht hyri di

n-2-yl)-propyl]-i daQIi yl}-prdpia |c acud),r

3(R~(6- Et hoxypyri x0- 3- TR , 7,8-tetr napht hyrid

in-2-yl)- propyl]-lnh-ldazolldln 1=yl } - propi oni'c acid, 25 H

3(S) - (4- Met hoxyqui nol i n-7-yl)-3-(2-o0xo0-3-[3-(b, 6,7, 8-tetrahydro[ 1, "8] napht hy
i

ridin-2-yl)-propyl]-imdazolidin-1-yl}-propionic aC|d

bi s(trifluoroacetate) salt, 30 ~

3(R) - (4- Met hoxyqui nol i An7thel Jondp§@ads of Bhé¢ Présert, inveéntieny Ahisdpxdférdblpapht hy
ridin-2-yk) pi oni c acid,

3(9)- (6-A nga%%%#r?%é%?%L‘Jé’gt’gb‘%‘%gt@fg?(b, 6,7, 8-t et rahydr o[ 1, 8] napht hyri
din-2-yl)-propyl]-imdazolidin-1-yl}-propionic acid, I-62 31 May 2002
3(R) - (6- Am no- pyr i-(CH2RnY) ) - 3- (2- 0x0-3-[3-(5, 6,7, 8-tetrahydro[ 1, 8] napht hyri
di n-2-yl)-propyl]- -\L-yl }-propionic acid, 5

3-(S)-(4-Met hyl - {)%ggn%ém 5t 2H benzo[ 1, 4] oxazi n- 7-yl ) - 3- ( 2- oxo0- 3-

Es" " - (CHZ)miNR (CHz)%- N ! ol i d N
5,6, 7, 84fet rahydr, 8 ridin-2-y propyl ]-im dazolidin-1-yl}propi
oni c aci (]:I6 &I{Tbm S'?éﬁﬂ}x

3- (R) - (4- Met hyl - 3+ &H%nzsgr(ﬁf}'&zhrzH benzo[ 1, 4] oxazi n- 7-yl ) - 3- ( 2- ox0- 3-

Eglg 7,8-tetrah d-CH_zL)Ig-SOZ.fgthI;I i |) 1 dazol i di n-1-yl}
eltra ro rodaln- ro -im dazol i di n- ropi
oni ¢ aci d, Y (ClEI -(%H2)¥1-0 (CH2 SARNLR yIIprop

3(S)-(6-Methyl am n(ﬁ]]qzymotl)q(ﬁm)ln).mag [3-(5,6,7,8-tetrahydro[ 1, 8] nap
ht hyri di p-2-yl r - Dr o iC aC|d 15

3( RX( 6- NE? hy?/a?n Eo&&ih Iﬂlﬁhga@%[bg‘ ?\9%4% p9('§{]6 7,8-tetrahydro[ 1, 8] naph
thyridin-2-yl)-pr e@HB)mFNRAz(@HE}mOLG@HB)p{opl oni ¢ aci d,

3(9), (2 Fl uOrsdioph S| mbth}iond-(CH8X Gacbolriafomn bn Fr bt "tﬁQMCihCI@@ can

[ 1, 8] napt hyridin-2-yl)-propyl]-im in-1-yl}-propionic acid

3(R) - ( 2- Fl uobe-svibstita hwweostmﬁisuhst[ime(msa 7, 8-tetrahydro[ 1, 8] napt hyr
idin-2-yl)-propyl]-imdazolidin-1-yl}-propionic aC|d 25

3(S)-(2-0xo-2, 3-di hydr Q- benzoxazal 0-3-[3-(5, 6, 7, 8- ;etr hydr o[
1, 8] napt B9ri di n- 2- yl) - E\%’fﬁ/l’]’ Pmngllﬁéﬁlﬁcge@%%rtbﬁlﬁﬁw %1565 ng 0?

3(R) - (2- Oxo- 2, 3-di hydr o- benzoxazol - 6-yl ) -3-t2-o0x0-3-[ 3- (5 6, 7, 8-tetrahydro[

18]napthyr|d|n2yl y L dazedet SN N 1-qy [o]¢Y; d 30
3('S) - (4- Et hoxy- 3- ffu(?g%ﬁgn@?b%{gf(gy-ﬁb [’%‘-d(dg%,gif?l @%d’r’o[l 8] napt hy
ridin-2-yl)-propyl]-imdazolidin-1-yl}-propionic acid,

wherein any methylene (CH2) carbon atom in Y, other than in R4, can

25 be substituted by one or two R3 substituents.

Most preferably Y is (CH2)m or (CH2)m-NR4-(CHg)p
wherein any methylene (CH2) carbon atom in Y, other than R4, can be

substituted by one or two R3 substituents.
30

-45.



3(R,)-(4-Ethoxy-3-fluorophenyl)-3-{2-0x0-3-[3-(5,6,7,8-tetrahydro35

[1, 8] napt hyri di n-2-yl)-propyl]-imdazolidin-1-yl}-propionic acid, - 63

31 May 2002 o 31 May 2002
3(S)-(5-Ethoxy-pyridin-3-yl)-3-{2-0x0-3-[3-(5,6,7,8-tetrahydro[ 1, 8] napht hyr
idin-2-yl)-propyl]-imdazolidin-I-yl}-propionic acid,

3(R) - (5-Et hoxy-pyridin-3-yl)-3-(2-0x0-3-[3-(5,6,7,8-tetrahydro[ 1, 8] napht hyr
i din-2-yl)-propyl]-imdazolidin-1-yl}-propionic acid,
3(S)-(5-Hydroxy-pyridin-3-yl)-3-{2-0x0-3-[3-(5,6,7,8-tetrahydro[ |, 8] napht hy
ridin-2-yl)-propyl]-im I|d|n1 ionic a.C|d 10

3(R) - (5- Hydr oxy- pyr| di nq@ @?500311?9 Q%Ogtﬁgpﬁﬁsﬁl ﬁngﬁpaopa%%ﬂﬁ%ﬁﬁ%pht hy
ridin-2-yl) - prpmefarablyrselagtdd fiiom the |gropp monsistingof HydBggen, halogen, C1-
(2003 [ 3- (3 Patfe 661 MRS, o) FRRASEIANSGL, igiebd! ARHD) Lo,

i m dazol i din- 1 4-"enol
3(R) -{2- Ox5- 3trlﬂt(<ﬁ'pme1;h81,tmnda;h;ﬂharoﬁne&]omgpht hyr| di n- 2-vyl

)-propyl]imdazolidin-| dr

3(5) (- Et hoxy py.rl d| . & ?‘ ?O%Q i(selected from the group
benzyl am no) - ]cnlﬂa?zlgﬂ &3r81°3§ﬂ1931§3’bp| oni ¢ acid,
3(R) - (5-Et hox%rﬁ}ﬁdlgkﬂbtﬁy ﬁ&oh@étﬁﬂ)}t@‘m hoxy- benzyl am no) - pyri di n- 2y|
] - propyl }-2-oxo-1 m dazol I di n- | -y propioni € acid, 25

3-~3-[3-(6- Ami no- pyridin-2-yl)-propyl]-2-oxo-imndazolidin-1-yl}-3(S)-(5etho
Xy-pyridi ne3-yl)- propi OthCtlﬁCd:dinpounds of the present invention, R3 is preferablg 20

gt E}g)&;pgﬁ g\lm n&°$¥‘§ d| xn;ﬁ%yﬁ_} u%cqtﬁ')/sa;tmg o){.o i mdazolidin-1-yl}-3(R)-(

3(S)-(2- Oxo- 2, 3- di thydlrogéht; 4- oxa- 1, 5-di aza- napht hal en-?-yl ) -3-(2-0x0-3-[3(5
, 6,7, 8-tetrahydro-| napht hyri di n-2-y|)propy|]-i m dazol i din-1yl}propionic
aC|d 35 - 64 3 y’2002

3(R) - (2- Oxo- 2, 3- di Hyifleeromethyloxa- 1, 5- di aza- napht hal en- 7-yl ) - 3- { 2- oxo- 3- (3
(5,6,7, 8- tlgtrahydr

1, 8) napht hyri di n- Z?{f'ﬁ%&ggyl]-i m dazol i din-1yl } propi onic acid,

3(S)-(2, 3- D hydro- ?1, 5-di aza- napht hal en-7-yl )-3-{2-0x0-3-[3(5,6,7,8
-tetrahydro-[ 7. m@m@kyhl n-2-yl)propyl]-imdazolidin-1yl}propionic
aci d, 3(R) (2, 3- Dg’}S[ch‘% 1H 4- oxa- 1, 5-di aza- napht hal en- 7-yl ) - 3- (2- oxo- 3-[ 310
(5,6,7,8-tetrahydr aphthyrldln 2-yl ) propyl]-imdazolidin-1yl }propion

ic acid 0xo0,
3(S)-(3- 34d| 4, 5- di aza- napht hal en- 7-yl') - 3-{2- ox0- 3- [ 3(5
6,7,8 te rahydro [ %’] ncgcn 2ol propyl1-i m i dazol i din-1

' 1

ammocarbonyl, and
aminocarbonyl C1-¢ alkyl.

25 More preferably, R3 is selected from the group consisting of
fluoro,

aryl,
C1-g alkyl,

arylC1.-¢ alkyl

30 hydroxyl,
oxo, and
arylaminocarbonyl.

In the compounds of the present invention, R4 is preferably
35 selected from the group consisting of
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15 yl } propi oni c acid,

3(R) - (3- Oxo- 3, 4-di hydr o- 2H 1- oxa- 4, 5- di aza- napht hal en-7-yl ) - 3-{2- oxo- 3-[ 3(5
, 6,7, 8-tetrahydro-[1, 8] napht hyridin-2-yl)propyl]-im dazol i ¢gqirway2bpRopi oni c
aC|d 20

3(S)-(3, 4-D hydro-2H 1- oxa- 4, 5-di aza- napht hal en-7-yl)-3-{2-0x0-3-[3(5,6,7,8
-tetrahydro-[1, 8 napht hyridi n-2-yl)propyl]-imdazolidin-1 yl}propionic
acid, 25

3(R )-(3,4-Di hydro i}dﬁ_é K a- 4, 5- di aza- napht hal en- 7-yl') - 3-{ 2- oxo0- 3- (3(5, 6, 7,
8-tetrahydro-[1, 8]%'l ﬁyridln 2-yl ) propyl]-imdazolidin-1yl }propionic
acid, 3(S)- (Furo[Zaxyb]pyrldln 6-yl)-3-{2-o0x0-3-[3-(5, 6,7, 8-tetrahydro30
(1, 8] napht hyri di n- Z} &nﬁﬂbhl m dazol i di n-1-yl } propi oni c acid,

3(R) - (Furo[ 2, 3- b]p - 6§-y13-{2- oxo0-3-[3- (5,6, 7, 8- tetrahydro[l 8] napht hyr
i din-2- yI)propyI]| Y'i n- 1-yl } propi onic acid, -65 31 May 2002
3(9)-(2, 35]hydrofﬂlog&13yh]apy¢n3d;n 6-yl)-3-{2-0x0-3-[3-(5,6,7,8-tetrahydro
[ 1, 8] napht hyri di n- 12%’; 2{.»08 ]i m dazolidin-1-yl}propionic acid,

~3(R)-(2,3-Di hydro *pyridin-6-yl)-3-{2-o0xo0-3-[3-(5,6,7, 8-tetrahydr
o[ 1, 8] napht hyri di n(l.’bgla)llsyls o}llyln dazol i di n- 1-yl ypr opi oni ¢ aci d,
3(S)-(Furo[ 3, 2-b] pyrl ég {2 oxo-3-[3-(5,6, 7, 8- tetrahydro[1,8] napht h
yridin-2-yl)propyl § t{l n- { propi onic acid, 10

3(R) - (Furo[ 3, 2- b] p#* ¥4k OPI:oxo 3-[3-(5,6,7,8-tetrahydro[ 1, 8] naphth
yridin-2-yd) propyl ﬁlk tarbonigll} pr opi oni ¢ aci d,

3(S)-(2, 3Y(Ib3| hydrofw@ﬁ ﬂ |d|n } y13 {2- oxo- 3- [3 (5,6,7,8-tetrahydro[ 1
, 8] napht hyri di n- 2- ﬁ b?‘gﬁwﬁ)ﬁp 1n 1-yl}propionic acid, 15

3( R) - (2, 3- Di hydr of mIGlgalﬁmmNOmaﬂmhjl; 3-{2-0x0-3-[3-(5,6,7,8-tetrahydro

[1, 8] naphthyrldln OZJ}; iyn-1-yl } propi oni ¢ aci d,
3(S)-(Benzim dazol '8 528 , 6,7, 8-tetxahydro20
[ 1, 8] napht hyri di n- f}]y-B aq'bomdazol i di n-1- yI ) pr opi oni ¢ aci d,

3(R) - (Beni#m dazol - 2-y13-(2-o0x0-3-[3-(5,6,7,8-tetrahydro[ 1, 8] naphthyridi n- 2

-yl) propyffimdazolidin-1-yl)propionic acid, 25
3(S)- (1H I nmidazo[ 4, 5- c] ;Mmreulmmmaﬁezybiy,sli‘?l 3s eslected fropstlse Ereup sonsistingofl, 8]
napht hyri di n- 2-yl ~ m dazol i di n-1-yl) propioni c acid,
3(R -(1H I mdazo[ 4 g]&ﬂ,dln 2-y13-(2-0x0-3-[3-(5,6,7,8-tetrahydro[ 1, 8] na
pht hyridi n-2-yl) pr dazol i di n-1-yl ) propi oni c aci d, 30
3( ) - (Benzoxazol - 204- B aikylbanhonﬁ; [3-(5, 6, 7,8-tetrahydro-[1, 8] napht hyri.din
2-yl )propg@] i m dazol i nb%-¥ ) propi oni ¢ aci d,
3(R) - (Ben9Ydxazol - BYbxo0-3-[3- (5, 6, 7, 8-t et rahydr o- [
1, 8] napht hyri di n35 azy 16ebsyicarbansdzol i di n- 1-yl ) propi onic acid) -66

C1-6 alkylsulfonyl,

arylsulfonyl, and

arylC1-ealkylsulfonyl.

In one embodiment of the present invention, R5 and R6 are
each independently selected from the group consisting of

hydrogen,
aryl,

30 Ci.8 alkyl,

' aryl-C=C-(CH2)t-,

aryl C1-6 alkyl,
CH2=CH-(CH2)t-, and
HC=C-(CH2}t-.
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31 May 2002 3 (S)-(

1- Met hyl - 1H pyr azol - 4-yl )-3-(2-0x0-3-[3-(5,6, 7, 8-tetrahydro[ 1, 8] napht hyri di
n-2-yl)propyl]-imdazolidin-1-yl)propionic acid, 5 31 May 2002

3CR~( 1- Met hyl - 1H pyrazol - 4-yl)-3-(2-0xo0-3-[3-(5,6,7, 8-tetrahydro[ 1, 8 naphth
yridin-2-yl)propyl]-imdazolidin-1-yl)propionic acid) and the

phar maceutically acceptable salts thereof. i0 Yet further illustrative are

t he conpounds 3(S(2, 3-Di hydro

o ) a2 OE gl AL SRR s 2
3(S) - (Qui nol i nhgdyigendan® Rikis SelpiedSronytife geoumbkynsisting, & napht hyr i di n- 2

yl)-propyl]-imdazo gg%e]nyl }-propionic acid,

3(S~-(Pyridin-3-yl)- {- >0X0- 3-[ 3-(5, 6,7, 8-tetrahydro-[ 1, 8] napht hyri di n- 2yl
)-propyl]-inidazol i 8¥h1-yl}-propionic acid, 20

3(S) - (6- Metdhoxypyri @ijrg alygl,) - 3- { 2- oxo-3-[ 3-(5, 6, 7, 8-t etrahydro[ 1, 8] napht hyr
idin-2-yl)-propyl]-i m'@_z_ql 'bgg)-l-yl }-propionic acid,

3('S) - (6- Et hoxypyr i dFRES Y CH2R50 32 [ 3- (5, 6, 7, 8-t et r ahydr 025

[ 1, 8] napht hyri di n- 2ayyl)Cnealkyl,- i ni dazol i di n-1-yl }-propionic acid,

3(S) - (4- Met hoxyqui ngdet - c (2-0gx0-3-[3-(5,6,7,8-tetrahydro[ 1, 8] napht hy
ridin-2-yl)-propyl] @#’g%gmg’%ﬁ}- propi oni ¢ aci d)

bi s(trifl uoroacet at BC=CH(€H230.

3(S)-(6-Meghyl am no- pyri - 3= A= - 3- 5 e[ %78] nap
ht hyri di n-Z-yl) - propyl ] -gmg@ﬁ%sf%éﬁﬁq%r%@%%%Ség?gf‘%ﬁﬁw’dﬁ_’lzk ?
3(S) - (4- Et hoxyasdiRtere padn hiydregere apdoR3-if elested franttbergropgr espisting

[ 1, 8] napt hyri djg-2-yl ) -propyl ]-im dazolidin-1-yl}-propionic acid, -67 31
May 2002 .

3(S)-(Furo[ 2, 3-b] pyhyémeal,w ) -3-(2-0x0-3-[3-(5, 6, 7, 8-tetrahydro[ 1, 8] napht h
yridin-2-yl)propyl]agylgazol i din-1-yl~propionic acid, 5

3(S)-(Far , 2- b] pyH,dd yl)-3- f

2- 0x0- 3-| gi 5,6,7, 8¢9§$§%ﬁ§’}/(’%r£[)1, 8] napht hyri di n-2-yl ) propyl ] i m dazol i di n- 1-
yl ) propionic acid, aryl-U=C- 2)t-,

3(S) - (Benzi m dazol -MIQI_g-ﬁgip’xo- 3-[3-(5,6,7,8-tetrahydro[ 1, 8] napht hyridin

-2-yl)propyl]imdaz di -g;- %ﬁro ipnic acid, 10
3(S) - (Benzoxazol - 2- ?@H L8ADLINS, 6, 7, 8-tetrahydro-[ 1, 8] napht hyri di n2-y

| ) propyl ]i m dazol i dHGECYCH®)gpi oni c acid, and the pharmaceutically

accept abl e2(? alts thereof In %ir)mther embodiment of the present invention, R7 and RS

are each independently selected from the group consisting of

hydrogen,
aryl,
C1-8 alkylcarbonylamino,

25 arylcarbonylamino,
C1-8 alkylsulfonylamino,
arylsulfonylamino,
C1-8 alkylsulfonylamino C1-¢ alkyl,
arylsulfonylaminoe Cj.g alkyl,

30 . aryl C1-6 alkylsulfonylamino,
aryl C1.¢ alkylsulfonylamino C1-6 alkyl,
Ci-8 alkoxycarbonylamino,
C1-8 alkoxycarbonylamino C1-8 alkyl,
aryloxycarbonylamino Cj.8 alkyl,
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For use in medi cine, the salts of the conpounds of this invention refer to
non-toxi c "pharnaceutically acceptable salts.” O her salts may, however, be
useful in the preparation of the conpounds according to thesimygpppen or of
their pharnmaceutically acceptable salts. 20 Salts enconpassed wthin the
term "pharnmaceutically acceptable salts" refer to non-toxic salts of the
conpounds of this invention which are generally prepared by reacting the
free base with a suitable organic or inorganic acid. Representative salts
include the follo acet ze | f onat e, benzoate, bicarbonate,
bisulfate, bitart r&fgl Cﬂcﬁ Qﬂﬁoxyfgreﬁ?% 00, cal ci um cansyl ate, carbonate,
chl ori de, clavul anau'g], Cqig aHmaycalrbqnyllammmG:[ds alkykt at e, edi syl ate,

estol ate, esylate, te, glutamate,

gl ycol | yl arsani | at ecingexﬁ eso(H{c\]’qB'ﬁ)?‘I.l (hgh %1 ne, - hydr obr om de,

hydrochi ori de, hydesyleazbenylemine Cod akyli sot hi onat e | act at e,

| act obi onage, | aur CB4 alisy gﬁ; g,mﬂandel ate, , mesyl ate,

met hyl brom de, t hy trat tat napsyl ate, nitrate,

N- et hyl gl ucami ne MQ ?31'&38%8 &él—@?b‘ Ylpanoat e (enbonat e),

pal mtate, pantot hgm‘mcammm&ccmamﬁt e, polygal acturonate,
salicylate, stear at(& sgi iiinﬁ subac tatg, succi nate, tannate, tartrate,
teocl ate, tosyl ate, dr§ lﬂf TRACTRY 1Y % 35 Furthernore, where the
conpounds of the i (Carg aﬂtyl)pam;nmarbumylammeiil.&alhy&,y 2002 i ety,

sui tabl e Gar rraceugnbl(cﬁ &h%fafﬁﬁ.} P f may include al kali netal
salts, e.g., sodi u oassmm allaln darth metal salts, e.g.

cal cium or rragne5| 1190#16 borylaming, sui t abl e organic i gands,
e.g., quaternary aggRlie{g Sﬁk& M@Wog Ehkpr,esent invention
can have chiral centeéers r as, rac E&tj racem co i xtur es)

di astereoneric m xtaEi'PJé@s E]-l LPi i ast ereoners, or enantiomers

with all isoneric {Gq0® mﬁwsﬂﬁﬁlylamlhe present invention. Therefore,

where a ¢ ound i h [ the se en (o] 10 di astereoners)

subst anti ggpy free?ggéﬁgtyé Wnog O%E’fi?‘lﬁ’ﬁlg‘gd]% g%lﬁyfhe scope of the

[ nv?an'éi gn fﬁrt heL(arndeMQﬂlﬁfoajyﬂamnolﬁpﬁ dﬂiyi,lhe tvvohenan'él ﬁrrgrs Al S?

included within t o]ﬁt],lpg ym)rpsan ydrates o

t he conpounds of th%ﬁ?(rgfgn%] entl on. @E‘g pr elgg t tion |ncI udes

within its scope plaaffgt-8alkybpaminegulanpiamiso ﬂrﬁ; ention.

?ﬁ?ir?'nves“?an&ﬁ?%%rmghﬁfbngE‘?‘ﬁ??EggZI g 'géefn?f) the ?235?‘#235 o
iy iBircatpo alfy

conpound hus) i nth6 present invention, the

ter(rjn_ :['adm nijst eri Bgi-yh:hiadhdarbmﬂmmnm Cl,nes alleﬂt ment lo:‘ tg_e v?ri ogs .

condi ti ons descri cally disclosed or w a

conmpound whi ch rray%g'grg?e S e}(;:l;ﬁll c%&il SC &hﬁa@?ﬁ;‘bmm ch converts to the

speci fi ed conpound arsl Gilve oa@whqn amine 6 pati ent.

Conventional procedures for the selection and pr epar ation of suitable

prodrug derivatives are described, fox example, in "Design of Prodru
ed. H BuBdgaard, El sevilora clags®f this epbediment ﬁﬁﬂfﬂb@m&@ﬂ? ipyentipny

herein in it S(]:nétﬂ}b £&81 ¥nd'RT 38 Qkldctsd Porh 188 GreapRmaiiting of U&‘i‘s@ﬁthdf

speci es produ i ntroduction of conpounds of this Tnvention into the

bi ol ogical mlieu. OfBRmM "t herapeutically effective anount" shall nean

t hat anount of a dg 1or pharmaceutical agent that will elicit the 30

bi ol ogi cal or nedi P&i‘ﬁoﬁ% fnilsSsue. _system ani mal or human that is
bei ng sought by ar §ar er_or |n| SPan. The term "int egrin receptor

ant agoni s as us@GI'Ytheﬁ ralkyl@adp@nylananoorrpound whi ch binds to and

receptor, or a co 31 May 2002 binds to and antagoni zes
conbi nat i ons of th }ﬁlgf@ll(ﬁmﬂn@xarrpl e, a dual av~3/ocv(35 receptor
antagonist). The t diogglkyﬁglﬁhlymn@s used herein, refers to the
process by which osteocl asts degrade bone. 5 The term' ‘al kyl" shall nean
strai ght or branchéaytsulfendamings of one to ten total carbon atons, or any
nunber within this range (i.e., nmethyl, ethyl, 1-propyl, 2-propyl, n-butyl,
s-butyl, t-butyl, etc.). The term "al kenyl " shaII mean strai ght or branched
chain 10 al kenes of two to ten total carbot atons, or any nunber within
this

ant agoni zes either t i ﬁ%}# @tor the av~35 receptor, or the av(36



range. The term "al kynyl" shall nean straight or branched chain al kynes of
two to ten total carbon atons, or any nunber within this range. ' 15 The
term "cycl oal kyl" shall nmean cycllc ri ngs of al kanes of thrg¢|m@ygo|ﬂt
total carbon atons, or any nunber within this range (i.e., cyclopropyl,
cycl obutyl, cyclopentyl cycl ohexyl, cycl oheptyl or cyclooctyl). The term
"cycloheteroalkyl," as used herein, shall nmean a 3- to 8-nenbered fully
saturated heterocyclic ring containing one or two 20 heteroatons chosen
fromN, Oor S Exélpgedkotyearbonybiming, | kyl groups include, but are not
limted to plperldl RfSiedi nyl . norpholinyl, piperaxinyl.
The term "al koxy, " a?ifé;@%ﬁﬂg%gghgﬁbgg Pb stralght or branched chain

al koxi des of the nwmd&unuﬂocatbbnylmﬂmna,specified (e.g., 25 C 1 5 al koxy),

Ty e used hot oif PR ARARindedtbon R, Bt 0K cvel [ e system
conpri si ng5at | eas{ a-ﬁﬂec )PWC éi‘léﬂ'%’imtq?e monocyl i c or polycyclic
syst em contai ns O, (Cl_f,alﬁyl) panfineguHfoaglaafingtand chosen from N, O or S,

and wherein the non bc or ycyl.ic stemis either unsubstituted or
substituted wth on 18’!‘@%%“ %‘@% ‘sel ected from hydrogen,

gfil ggelnk |01 ég al kylI CinG Sulsdlaas bf bhisadlibs ofthd p?ﬁséht&h%hhoﬁ@oliﬁim no
al ky gyl ami n ac 0

g el A AU TR B A R, Gracladbl] nShidd htbiah

1_g al kyl 10C #f4 al koxy, - 70 31 May 2002 Cl_4 al koxy Cl_g al kyl,

hydxoxycar bonyl , h:&j),rdgé %Er bonyl Cl1 g alkyl, Cl1_ 6 al koxycarbonyl, Cl_g
al koxycar bonyl c1 § hydr oxycar bonyl Cl1_6 al kyl oxy, hydroxy, hydroxy
C 1 6 alkyl, cyanoarﬂ.lfl uoronet hyl, oxo or C 1_ 5 al kyl carbonyl oxy.

Exarrpl es of ar yI Wiy e g(ﬁkymbaﬁylamnd i m ted to, 5 phenyl , naphthyl,
pyridyl, pyrazinyl ag;?lyb T‘nég'i‘w b.fl::nqu ciazol , 5 benzi m dazol yI benzt hi azol yl ,
ry

benzoxazolyl i ndol pyrazol yl,
di hydr obemgof uryl, abym%anﬁpmﬂimol ane oxazol yl, i soxazol yl and

t hi azolyl, which a fbﬁﬂ}i ted or substituted with one or nore
gr oups |ndependent |C§189f1ﬂg éﬁ E'&Llhg’r ogen, 10 hal ogen, C1,10 ~kyl, Cg_8
cycl oal kyl, aryl, @ry Coi6 gllsylﬁylfonéz 10,amino C1 g alkyl, C1 O acyl am no,
Cl_3 acyl am no Cl is}é‘ﬁ]; c;ygnqll kyl am no, Cl1_6 al kyl am no-Cl_g al kyl,

Cl_6 di al kyl ami no, o Cl g alkyl, Cl~ alko7ty, Cl~ al kogy
Cl 6 al kyl, hydrox ‘Eonyl C16alkyl, C15

al koxycarBOnyI , C argl Gt[kg)n](lcmymmbbnyliuﬂinb 6 al kyl, hydroxycar bonyl C 1 6

al kyl oxy, hydroxy, hydrox cyano, tri £l uoromet hyl, oxo or Cl_6
al kyl car bonyl oxy. éf"ép%%‘? %Pﬁéfil gr oup is unsubstituted, nono-, di-
tri- or tetra-subsf{Cq.8 etk pammec laminos he above- named subst it uents;

nore preferably, themarQy 8%%’9 a°m#ﬁk th HiRfho,mono-, di- or
tri-substituted w tsr%ne 0 t )éJe of .1 he ZO&above ‘naned substituents; nost
preferably, the ary 1;;8 Y Ipaminesylionylamino®®d or di-substituted with

one to twgsof the ypﬁhtﬁmggﬁrfonw;&ﬁgﬁer the term"al kyl" or
"aryl" or either of e|r preflx roots appears in a nanme of a substituent

(e.g., aryl Cp_g al kyI) it shall be 25 interpreted as including those
limtations given above hahe' @ bun&é‘@ftﬁéﬂresexﬁeﬁiv@h@ioﬁqm eferdbly

carbon atons 1 shal | " refer,.ind ntly t er, of
carbon atons |ﬁle§iﬁédd&@? £ ETPUP; congigiin r?ﬁ@frbg%?nwl d‘rtl on of
a larger substituent |anre:br@ﬂekablﬁm%?§hydﬁogdm prefix root , The

as. deti netlabove ang o P Heliptonniy BF ot BriheitinbBhlefy R??eahglé‘e hed
above. Exanpl @ndoR ragrleqmef,‘éralbhyc leadk 1nﬂependmﬂptseleched &bm she igroup| |
chi'or ophenyl eChaT Ul ety droganates 0. SRSLASY apyicy.fllhghneny! et

t hi enyl propyl . Exanpl es Iofthe @qmpm}nds m&'lthaq;rebemt m\eenmn,lmrﬁstm‘@fqr@bly

t ol uene, et hyla?ﬁi'g ol pyr i di ne.
pr 0py| pyrl di ne an egutfflg%i;rel hbfe%f'd‘ﬁmr@%ﬂﬁm& QLOQE’O ﬁ)tgl
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In the conpounds of the present invention, two R 5 substituents, when on
the sanme carbon atom can be taken together with the carbon to which they
are attached to forma carbonyl group. In the conpounds of 3hfay zcont
invention, two R3 substituents, when on the sane carbon atom can be taken
together with the carbon atomto which they are attached to forma carbonyl
group. In 10 such instances, the limtation, that in the resultant conpound
the carbon atomor atons to which R3 is attached is itself attached to no

more than one het er oat ofy tHenfiRfurdRSfihe biftent Intditisa Ry Berplnly'

present inventiqn, twg ‘I;B substituents e sanme carbon atom” can

0
be taken toge@ﬂépt%eﬂfr R b fdpmprameefars Ehﬁ'@ﬁlpﬁéﬁ-are 15 attached to
forma cycl opropyl groupn the colifpdiftitdzcefhe preseh€ iRVAMEMN, # IV BréfepablyRd and
R6 can be taken.t? ettﬁr viyg the carbon atomto which they are attached to
form a carbon§ %?5 " “instances,” the limtation, that in the

resul tant &onpound t he fartheroaipmurmls efhthehprdseat dnRantion ad isphefdrally20

itself attachgd. n one heteroatom does not apply. Wen
substituents léﬁ%?? héc]g the definition CO (e.g., COg alkyl), the

group nodified by CO i simdhesempovndsrofiiie present tneantiomdris@referably.

Simlarly, whgp; f Bi 3 i S zero, then the group
nodi fi ed by tﬁ'\glgar eggféﬂq) o tﬂfgrrgz)gg?.qrﬂ?l xﬁ'g%gp\tf)ei,' 25 when t is zero,

IS no i
the group "-(CH2)t C=CH" fm@e-ceamqundsmfat@&i presant tmeendion,tv isprpferghly Oy

a: ty: ~am p" \gfngrl ep !Sfﬁ%?ﬁbaiﬁ@hl%di%tsrﬁtﬁ?%ﬁeﬁeﬁﬂﬁmﬂﬁmc@%eg

a am no an i a amn Loup, respectiv en a, C,

i ] kyl am no. CuBBPRpda forIesDPRAdAdE Frulies Fish e follgneesiariied: ne
same (e.g., diteretgHemistry attheicaflsoreatorhewhere ROandR Clag) (a€tichied) ) -
Simlarly, the substituent, "(aryl)pamna” ar ["(aryl C 1 _g al kyl)pam no"],
where p is zero, one or two, refeys to an gi8 aryl am no and di aryl am no
group, [or an amino, aryl Cl_g aizll am no ors, arylg C1_g al kyl ) am no]

respectively, where the ar Iy_j_ (i H6) ups in a diarylam no
[or di-(aryl Cl_g al kyl)antno] sugstit nf’v35 vy be the sanme or different.
-72 31 May 2002 In the c e prdle i nvention, R10 and R12

can be taken together with the gayhop atons to which they are attached to
forma 5- to 7-nenbered nonocycl'ic "aromatic or nonaromatic ring ' system
having 0, 1, 2, 3, or 4 heteroatons selected fromthe group 5 consisting of
N, 0, and S wherein said 5- to ?-nenbered nonocylic aromatic or nonaronatic
ring systemis either unsubstituted or substituted with one or nore Rl
substituents. The term "hal ogen’ shall inglkudg iodine, brom ne, chlorine,
and fluorine. 10 The tern1"oxy“3neans an éx en (O atom The term"thio"
means a sul fur (S) atom_The t "oxQ £ "©C@H9The term "car bonyl "
means "C=0." The tern1"sﬁb¥fTNuteqk“gﬁ%1 v be Meened to include nultiple
degrees of substitution by a N subst i t uREnR® Wher e multiple 15
substituent noieties are discfosed or clainmed, the substituted conpound can
be i ndepegglent|y substitutR# by one or nore of the di scl 0884 or cl ai ned
substituent noieties) singly or plurally. By independently substituted, it
is neant that the (two or nore) substituents can be the sane or different.
20 Under standard nonnencl ature used throughout this disclosure, the
termnal portion of the designated side chain ds described first, followed
by the adjacent functionality t rd the pd of attachment. For exanpl e,
a ClL 5 al kyl carbonyl am no Cl-g kyl substiflientochspr®qui val ent to

X-Y—N" “N—(CHy), com

N—;-K R R®
H13 ;

-B1-



25 O -C--6 alkyl-NHCC~.S alkyl . In choosing conpounds of the present

i nvention, one of ordinary shill in the art will recogni ze that the various
substituents, i.e. X Y, Z, R, R, R3, R4, R5, R6, R7, R831AQayR002 R11,
R12, and R13 and the subscripts m n, p, r, s, t, and v are to %e chosen in
conformty wth 30 well-known principles of chem cal structure
connectivity. Representative conpounds of the present invention typically
di spl ay subm cronolar amity for the integrin receptors, particularly - 73

31 May 2002 t Y Vil 6pbe 5 GREPRYN gthis

i nvention ar é”h&f%? fg? ﬁééé?‘h‘iﬁ?%ﬁ@@a’?i hg _m%mcge’rl ngﬁfgl’gn’a bone
condition cal® Rt andiRl$ andrthesabsbripts acpyptn,an 5, bhandveatenasieed
of such ther%cﬁﬁ@&%ﬁ%@?' ogically effective anmounts of the conpounds, 5

i ncl udi ng pharanaceutically acceptable salts thereof, are admnistered to
the manmal , to inhibit Hlwsteative/buy nonlimiting pxamples of compoundseofcdignounds
of the prgsenrebatyiehiveditiot] tha¥e usdfal 88 inbeln 388SpRhr| BitaipdRidts are

ant agoni ze t ﬁé 33 .receptor where such treatnent i's needed, as, for
exanple, in tt afép@V’éH& on or treatnment of 10 osteoporosis. Further
exenplifying the invention is the nethod wherein the integrin receptor

Shvention 19 SsthadihyindeniaorRb D S SRRl A et RV o ot e
f rom i nhi bi t i[d;8Inaphtimeridis8ryl}-poopyllimidazalidini-1;ylkpyopipede sickd, di abetic

reti nopa(t}py, macul ar degeneration, inflammation, viral disease, tunor
gr ow h, metastasis, Preferably, the av~33 antagoni zi ngﬁeffect is the

i nhi bi tion of3(B&k&3-Rilurdrorkemzofirranx<Grybt&-(Sfoxort(3-6a6nt,Bdatrahydre- net hod
wherein the IigdaphtlfcaRI-oyIRpFapANiliAtaShdRCL- IR pROpRtie ackD! agoni Zi ng
effect. 20 More specifically,” the @av~i 5 antagoni zing effect is sel ected
frominhibition of restenosis, angi ogenesis, diabetic retinopathy, macul ar

degener at i on,3-(2)8.D% o-benzéfuran-63yDVE-(2-o26-33HE56,758-setrahiydsé-xat i ng t he
|nvent|ori IS g@ rre§ od .uhe EIIE t he J-ntegrin. Jec:ipt1 r._ant agoni zing effect
s a duaiBav(ddingD Esgﬂ e prop el titee iR Ty R PPoE A U e aual
av~i 3/ av~35 antagoni zing effect is selected frominhibition of bone
resorption, rgatenas i eSSk S.a (i .-ﬁfa!E@BP- R TN
degener at i on,'.ﬁls?l g{im{}rglﬁpg%gb&g?g? %gIESSefaﬁs(;ﬁ}G{’?' tigni):é gr Mﬁf[b@négtﬁgﬁs%%%.

Il Tustrati ng 25b-propsh-icidazelidin: 1wl myepignie %A+ he 30 . integrin receptor
ant agoni zing effect is an av~ifi antagonizing effect. Mre particularly,

nf1 ammeBry SRS Gk R i LBt trord S npBBEhEHARE”  he
met hod wher eiyhheropyl Ritnad=zzalidin-A-ylj-prbpimticisxidel ect ed from i nhi bition of

bone resorption, - 74 31 May 2002 inhibition of restenosis, inhibition
of angiogenesis, iribibition of diabetic retinopathy, inhibition of macular

degener at i on,3-{FrHluenopbensl)-3dhexeSelde(tet7s8-tetrahadned 1.SinaphthyridinsZase,
or inhibiti OWI?PQWHHMQMMWW'?E‘?@%& abigferably, the av~i3

ant agoni zi_ng “e s the 5 1nhibit of bone’'resorption. " More

parti cul 2P| y illustrating the invention is a pharmaceutical conposition
conpri sing arg(S}{QuirolixeBpAl3de-siRs 88156, 7 Botetraivtra-[1] Liyridin 2y
accept abl e car&l er. @not. el ol ani)lﬁ of t.he.invention is a pharnaceuti cal
conposi ti on ARURTRYLHATIgA7 ﬁ‘?&ﬁ’@ AW PESPIORIC AGHhounds described above and a
pharmaceutically acceptable carrier. Another illustration of the invention

any of the cotbu et e ERRY e G5 & T RIS b - IP R A R 4 10

carri er. 30 . yl)-propyll-imidazolidin-1-yl}-propionic acid,

3-(Quinolin-3-yl)-3-{2-0x0-3-[3-(5,6,7,8-tetrahydro-[ 1,8 Jnaphthyridin-2-yl)-
propyl]-imidazolidin-1-yl}-propionic acid,

-H2-



15 Further illustrating the invention is a nethod of treating and/or
preventing a condition nediated by antagonismof an integrin receptor in a
mamal in need thereof, conprising admnistering to the manghMay 2002
therapeutically effective amount of any of the compounds descri bed above.
Preferably, the condition is selected frombone 20 resorption,
osteoporosis, restenosis, diabetic retinopathy, macul ar degenerati on,

angi ogenesi s, atherosclerosis, inflanmation, viral disease, cancer, tunor

growt h, and rgSREEeyreyl)- B/qﬂﬁ)m@r$f31(5’,a|7¥8-téﬁﬁh?dfbi[l 8hiaphthyeidesi2ed)f i rom
ost eoporosi s and_scanc t{a} prlﬁ era Hf condition is osteoporosis. 25
More specifi &JPPyﬁeB!%ﬁazP Iﬁ& ¥ é’rPH ¢i@thi s a method of eliciting an
integrin antagoni zing effect in a mammal in need thereof, conprising

he. compound B @W’ﬁ?‘a@-% FEATERT, §°t?“c%w§%é‘f?$3'¥%%@‘§%}%% oo

Preferabl §, tivepyhitizgid xa@,ayid-prnglmcaci ct is an av~i 3 antagoni zi ng
effect; nore specifical I y, the av~i 3 ant agonl 2| ng effect is selected from
i nhibition of hone r sor t|on i nhi |t|on en05|s |nh|b|t|on of

at her oscl er os?l éEthm bﬁ{ Oﬁ’[%%ﬁgg%ﬁ%@ Yd%"h Binapbihpridin-2re

reti nopat hy, P], DL imhidazeli difedWijprdpiene iakid,on, 1 nhibition of
i nfl ammat i on bition of viral "disease, or 35 inhibition of tumor growh

or netastasis. I\/bst preferably, the av~3 - 75 31 May 2002 ant agoni zi ng
effect i90i nrﬂ(SD-(Pyridhi-3L§dD}6-{Qasmﬁ){&o&,ﬁ,%&tetm?t}'ﬂr@{y,Slmﬂ?hﬁhﬁ'&ﬁhim

ant agoni zi ng §{_ S =2b antagoni.zi ect, an av(i 6 antagoni zi ng
effect, or ayﬁ &gﬁﬁ%gﬁﬁaaga\ﬁ(ﬁg‘ f%ﬁ@‘é@%ﬁ@ goni zing .. effect. Exanples
of av(35 antagoni zing effects are inhi biti on of 5 restenosis, _

i1 anmat | on SO EPARERY o S ERTH G 6 e K ST A RS ERSE" ' O
ant agoni zi ng }di-peo,pxllamdamini}mlﬂh}-pfomnglmgedes| s, inflammtory response
and woundSheal i ng. Additional exanples of the invention are nethods of 10

i nhi biting bone resorgtl on and of txeating and/or E)r eventi ng osteopor 0osi s
in a mamual iR(Peadin-Bolk3f(2-axondb(3-65,64 ,8detrahydee-{ h§Inaphthyridinml)- a

t hegapeuti ca dav8lidi o pfacdide conmpounds or any of the
phar maceut i c&%r%?gn]ff)% tai onls degiér}ﬁ%.gg%ovae &lAddl tional illustarations of

the invention are nmethods of 15 treating hypercal cem a of malignancy,

ﬁSt eopeni a dl&S?j-QP?ﬂﬂﬁx-ﬁ%ﬂNt{8&{3&»3-@3-'(5,6@1}81t@trﬂ!y@@h 6-$f 8]1531 hiéhﬁrn?n-:z-

yper par i sm cu in rheumatoid arthritis

Paget " s ?b Pr? e}éﬂ ‘ﬂ"cﬁj’i‘é@“&?@o‘ffé’m“&“ aFer&gl ucocorti coid
treatnment in a marrmal in need thereof, corrprisi ng adm nistering to the
mamal a ther kﬁzal, or any
of the phar maceut:P i{%‘gf& gs(gﬁ) g{)o €. o%ﬁ]ﬂﬁ rt| cu?mg?y
exenpl i fyi ng ¥ h@rpmléﬁrmﬂ# ¥ '-'P%@ﬂ idigsl-yH SPI'GPWIH@ %@:ﬂpounds descri bed

above in the preparation of a nedicament for the treatnent and/or

el f $Png HRTAGERObi-PebrbLlReoh S4eraBsornL LBt boa
above in the propyil4imethyddintdaeolidinrtni)-peopiohic teiht ment and/ or

prevention of bone resorption, tunor growth, cancer, restenosis,
at heroscl erosi s, diabetic retinopathy, macul ar degeneratl on, i nf | ammat i on)

viral di sease‘)(Sh-ﬁﬂ-/M%@ypmdug@ﬂdi—Bs& X0 {245,617, B¢tetnalydime- i nvent i on are
t t: th
corbos! 015 ek oGO 20 B SE RIS prgb e dlgom e

accept abB8 salt or ester thereof, 35 b. ) an estrogen receptor nodul ator, -
76 3(R)-(6-Methoxypyridin-3-yl)-3-(2-0x0-3-[3-(5,6,7,8-tetrahydro-

[1,8Inaphthyridin-2-yl)-propyl}-imidazolidin-1-yl}-propionic acid,

-53-



31 May 2002 c. ) a cytotoxidantiproliferative agent, d.) a matrix

net al | oprotei nase inhibitor, e. ) an inhibitor of epidernal-derived,

fibrobl ast-derived, or platelet-derived growth factors, 531.Map200Rhi bitor
of VEGF, g. ) an inhibitor of FIk-1/KDR FlIt-1, Tck/Tie-2, or Tie-x, h. ) a
cathepsin Kinhibitor; and i.) a prenylation inhibitor, such as a farnesyl
transferase inhibitor or a geranyl geranyl transferase inhibitor or a dual
10 farnesyUgeranyl geranyl transferase inhibitor; and m xtures thereof.

(See, B. M I |3w@eMethozypyridiveSiylx8t{2Mena8[9€5)6;TBktetralydrd- FI k- 1 Suppresses

(1096) . -whi cii bR TR prB ey i AR IS U oo Blonst 03, o7 )

Preferably, the active ingredient is selected tomthe group consisting of

bl I
o ) o Orgamé;(%(s m& an estroguyrll I’REEHM rrgduf é?steﬁ%ﬁﬁg}g S Slcat he

ester thereof ece tor ) .a cathepsin
K i nhi bi t & : [alm%ﬂnaph(c Heybaropyt n"I @aaayﬁhm@pmmsmd,
bi sphosphonat es include aI endronate, eti dronat e, pam dronate, risedronate,

i bandr onat e, . maceut.i.cal l t apl | and esjers thereof. A
particularly %%ﬁg%ma ﬁtﬁéb’%&@é& gﬁéﬁ@ﬁ%&?&@ ‘i!'gpem ally
al endr onat e r{qr@]sm@ihmhyhdlmxﬁdylatpmpmnﬂmiﬂdzbli&@&laﬁl)llﬁ%pﬁfmedei@,g en
recept or modul ators i ncl ude estrogen, progesterin, estradiol, droloxifene,

ral oxi fene, and tanoxifene. 30 Nonlimting exanpl es of
cyt ot oxi dbant3 (ﬁ-&lthbmymdm—&g&)a&sﬂme-& £8¢8,6, \/B-tetrabydre, vi nbl astine, and

doxor ubi ci n. m p yst ei ne
pr ot ease and [I(iaé]g&?ﬁ'tﬂ g.u|§ %F# rna @%ﬁg@i&g ?I}rcbartg% nlhgu%i é|icat| on No.
WO 961 13523, tp'tﬂmmqtatﬁwabt,w% U.S. Patent No. 5,501,969, 35 issued
March 3, 1996; and U S. Patent No. 5,736,357, issued April 7, 1998, - 77

31 May 2002 i.ch arge i.nc herejn in their
entirety. W%'ﬂé@h %ngo%g@ﬂ?bgér?’? %&é'ﬁé&jg t’fﬁﬁﬁ' hked to a
nunber ofi5di do8inaphithyiidine-yhyaopet]- i‘miihfzoﬁdim&t-ylbﬂﬁ'opidﬁlkﬁmﬁl i on,
arthritis, At acidic pH s, cathepsins can degrade
type-1 5 coI Mﬁ@%{}fw?ﬁg%gk#%@& ease inhibitors can inhibit osteoclastic
bone "' resorption by inhibiting the degradation of coIIagen fibers and are
t hus useful i ﬂﬁ}x?;la [ i%ﬁ’h' as

ost eopor osi s. 3‘('% I{II(%ser] B%I\l/@h%?gﬁ§3r@§€hpg F(géhtg to co nations of the
conpounds of & wb&bmdnmi’en{mm Id-“hﬂrlél TJoranigaadi in 10 the
preventi @ or treatnent of osteopor05|s For exanpl e, the conpounds of the

ef ot ve. anpitE MRS ReRolge ol e LA g BB phonat e: an

est rogen r ecdt@inaphdbyridin-2-ph-propyl Hapiiazok dimidi-pi}¢propionic acid,

3(S)-(6-Amino-pyridin-3-yl)-3-{2-0x0-3-[3-(5,6,7,8-tetrahydro-
25 [1,8Inaphthyridin-2-yl)-propyll-imidazolidin-1-yl}-propionic acid,

3(R)-(6-Amino-pyridin-3-yl)-3-{2-0x0-3-[3-(5,6,7,8-tetrahydro-
[1,8Inaphthyridin-2-yl)-propyl]-imidazolidin-1-yl}-propionic acid,

30  3-(6-Amino-pyridin-3-yl)-3-{2-0x0-3-[3-(5,6,7,8-tetrahydro-
[1,8]naphthyridin-2-yl)-propyl]-imidazolidin-1-yl}-propionic acid,

3-(S)-(4-Methyl-3-0x0-3,4-dihydro-2H-benzo[1,4]oxazin-7-yl1)-3-{2-0x0-3- [3-
(5,6,7,8-tetrahydro-[1,8Inaphthyridin-2-yl)-propyl}-imidazolidin-1-yl}-
35 propionic acid,

.54 -



15 Additional illustrations of the invention are nethods of treating tunor

gromh in a manmal in need thereof, conprising admnistering to the manmal

a therapeutically effective amount of a conpound descri bed Fbiag 2002 one or
nore agents known to be cytotoxiclantiproliferative. Al so, the conpounds of
the present invenlaon 20 can be adm nistered in conbination with radiation

therapy for treating tunor growh and netastasis. In addition, the integrin
av(33 antagoni st conpounds of the present invention may be effectively

adm nistered in conbination with a grow h hornone secretagogue in the

therapeutic or prophylactic 25 treatnent_ of disorders in calcium or
phosphat e met&(ﬁ)-(ﬁgﬁe&hml-a@mﬁi,éndahydwsS%b@;zofhéa@xmaaybﬁ-i%@m@e [3-

condi tions wyse7 faafbtpﬂﬁ‘f&iot 1 m;mhmmzo i A oBdiRY-

reduction i\rll\,r(ll,osbﬁe’ r.esor, ion[ é%ou d | nprove ﬂ%e&lgg ance between r}élg\'or ption
and for mat i orPTOPINEABBne | 0ss or result in bone augmentation. A reduction
30 in bong resorption can alleviate the pain associated with osteol ytic

| esions and r he, i nci den nd ro of thagse,l.esjons. ese

di seases | nol e ebREasbEsLEaByEr atl heralt MitrapndE oD ERkpc-a- 19

i mobi | zat i d§,6,7)8:ttcalydrodilgs Inapixthshridin-2seh)i prepyl bishilxhplidinglkyl)- Paget ' s
di sease, rryogértohg rﬁﬁsér{ihcans, Bechterew s di sease, nalignant 35
hyper cal cem &, TREEP Tt bone di sease, periodontal disease, . 78 . 31
May 2002 cholelithiasis, nephrolithiasis, urolithiasis, urinary cal cul us,
har deni ngor. 4(85.@M ety ambri:b A BlyDA-1dlbxd-BYa- (86,9 8-t traliglHg-L | S and
tetany. Increased bpone“r.esorptlon can .be accqQnrpani by pat.hol ogically high
cal ci um and dﬂ@ﬂﬁ&ﬁ@%&%ﬁrxl engf]rlmlsﬁaéolgags%aﬁ?wewawlﬁ 5 be

alleviated by this treatnment. Simlarly) the present invention would be

Thus. pref er rlDLERIpRRSHRe pyEReR Ty B T bub BB T SRR P AR, rant s o
an av~33 r ecdpt8inaphthymdirs2-y)-propyliriasidarolidiredtylpiprapibrac grovdt h hor none

secret agqgue, optionally including a 10 third conponent conprising an
or gani ¢ bisphosphonat e, al endronate nonosodium fri hydrate. In

pr ef er abl
accordance wid- -M@M-ﬂﬁﬂlﬁgmﬁﬁe&@mﬁéﬁt(ﬁeﬁﬂ, -trtrahpdea-dual
conponent s of[1t§]ﬁa§ﬁeﬁyﬁam-grylmobﬂ]aﬁm&aaﬁaﬁﬁd-ﬂmﬁi&w_a%tid,dl fferent
times during the course of therapy or 15 concurrently in divided or single
conbi nation forms. The instant invention is therefore to be understood as
eﬂbraci ng aljl3(SMZLM&@&U:H@h@ﬁyBEM)-Bd@MS-@S-(EJGt,'?,Bﬂ&tr'a:lgydmeat rTFIntb and
t he ter mgnadming L NGy jAt-er-nr . a i P e e
under ot 88 ¢ N ARBHhRARis- 217 gl iR e bRl B M Blchic dkidh,
invention with other agents 20 useful fox treating integrin-nedi ated

conmposi 1 on (g TuBribifHenl 8 A BRUR B A8 e Ry A T
"conposi ti on}'tli&‘]nﬁﬁb&‘?ééﬁl'gdﬂ aw@ﬁgyiéaapﬁé%@ﬁ-ﬂiwppswe o speci fied

ingredients in the 25 specified amounts) as well as any product which

| nar edi edPs 1 FCHHL e BRI O rE L RO RSB pr esent
i nventi on car{li8inapthyridireed)-propylitinnidazokddasdeyll-qropiasc taxid,et s,

capsul es (each of 30 which includes sustained release or tined rel ease
formul ati ons), g&lls, . powders, granules, elixirs, tinctures, suspensions,
syrups and en(B3{&fixo-2,3kdilydro-benegxane)-6ayld-3-(2eoxnt B (8- G &7 fitetrahydro-

i ntravenous (M pShyHafdiSL byiaRdazbRARA -y} PRopfinit Bcid, ocul ar
eyedrop), sub[cht]an«gousgfl I nt r}gmggfgr or transderyrrgtl (g.g., patch) form au
35 usi ng3porm3 well known to those of ordinary skill in the pharmaceutical

3(R)-(2-Ox0-2,3-dihydro-benzoxazol-6-yl)-3-{2-0x0-3-[3-(5,6,7,8-tetrahydro-
[1,8Inapthyridin-2-yl)-propyl]l-imidazolidin-1-yl}-propionic acid,

3-(2-0x0-2,3-dihydro-benzoxazol-6-yl)-3-(2-0x0-3-[3-(5,6,7,8-tetrahydro-
35 [1,8Inapthyridin-2-yl)-propyll-imidazolidin-1-yl}-propionic acid,

. 65 -



- 79 31 May 2002 arts. An effective but non-toxic anount of the conpound
desired can be enployed as an av3 antagoni st. The dosage reginen utilizing
the conpounds of the present invention is selected in accorgapMe 2000 a
variety of factors including 5 type, species, age, weight, sex and nedi cal
condition of the patient; the severity of the condition to be treated; the
route of adm nistration; the renal and hepatic function of the patient; and
the particular conpound or salt thereof enployed. An ordinarily skilled
physi cian, veterinarian or clinician can readily determ ne and prescribe
the effective anount of 10 the drug _required to prevent ounter or arrest
t he progress aﬁ)t(ﬁrﬁthﬂwr&-ﬂmmmhmylh833@1?@%[31( ,'bigéﬁ-tm&lyaﬁ%nti on, when
used for the gngh Sridh ~prd oV -TAIRE, e W i per kg of
body wei ght pnelr’gjégé?t(ﬁrrg/ k%%glé)pit@gyg\a{)ut 18]3@%?@1/] ay, %@g%crlg;gl y 0.01 to
10 15 ng/ kg/ day, and nost preferably 0.1 to 5.0 ng/kg/day. For oral

Fabl 6 5 cont g oL o e pnans)ia. e Ly e, 25, 0,

50. 0. 100" and HoB RN 3D Pirpy ARt R Al Pt 2t o |
adj ust ment of the dosage to the patient to be treated. A nedicament 20
o odi ent ot SEEiskyS- ASHinitrlD-THaiRoTuEY (s Bl ARy ibE Ve

i ngr edi ent . | :8nantbysidin-2-yb-prenylhimidazolidindsyl-propionigafads r om about
0.1 to abgyt 10 ng/kg/m nute during a constant rate infusion.

Advant ageousl C unds of ,th r nt invensi e.25 adm ni stered
in a si ggl e déﬁﬁ);(ggﬁw,xmm@@-fﬁ&)aﬁ &P‘ngjéjgaéx%?@ﬁgy% nistered in

di vi ded doses[108]daphthiyridin-Dy1}propyll-iridainlidin- Fylitpeopionie, addef erred
conpounds for the present 4 nvention can be adm nistered in intranasal form
via topical use of suitable intranasal vehicles, or via transdermal routes,

usi ng t hose f3@E)(5ekthoxyrpyiddineB-ydP3-{2akxior3-p3H(T,6¢% 8+tettabydoon t o t hose of
ordi nary ilgq 4 ") _‘a(g{p]' 1k +3:0_ 1.0 f. a..ir ansder mal
del i very is%(ystﬂelr‘ngﬂﬁﬁgﬁggggguel %ﬁ%l rgiﬁﬁé%*ﬂ %Pﬁc%ﬁyrﬂg%@cb%lgbnti nuous
rather than intermttent throughout the dosage reginen. In the nethods of
the present igysRiHRRy-IHEiR03HYI84S-0%6-IF-65,6, 78 56traBpdrd-n detail can form
the active ingredi ent, an e, 80 .31, May. 200 ypi cal |y adngini stered
in adni xture 'Eﬂ“@%@‘é{ﬁ‘gngéﬂ'ém?ﬁ%}'ﬁfdﬁﬁ‘ﬂﬁéﬁf ',yi}éﬁfﬂpb?’%%t%mglr carriers
(collectively referred to herein as 'carrier' materials) suitably selected
with res t t i ded .fior 1l [ ' oral tablets,
capsul es?ﬁfel .\i@ég?@%@'ﬁ%’ahﬁﬁ? gg'ﬁ?@g&%é%gé%%’negﬂgf%%&l\xd?ﬁ convent i onal
phar maceut i call,flnaphtbysidiae?-ylprepyd bimidazalidin-kyhr-prepienici a¢idi n t he form

of a tablet or capsule, the active drug conponent can be conbined with an
oral, non-toxic har maceutically ceptable, inert carrier_ such as

| act ose, st aram)‘ GE@FY'BWg&'@’,‘%&VPXQIET[BdﬁféZgB'WGm stearate, 10
clical ci um phasgshﬁ@tlﬁ?icﬁmnﬁ)ibf@ﬁ]-immalmin-r—gl}bpf@iomdaﬁae like; for

oral admgistration in liquid form the oral drug conponents can be
conbi ned th any oral, non-toxic, pharmaceutically acceptable inert

carrier such 845dipdroxy-pyfidive8ail)-3vidtoxo-3{3+(5,667,8tetrahydreover, when

15 and col or: (e MY S1P BRI BRLOERR Bt PoRthE A0 COT0 P

bi nders include starch, gelatin, natural sugars such as gl ucose or

bet al act ose, r éﬂ‘f‘zﬁ% éﬁﬁﬂé‘ L %' 1 R b as acaci a,
tragacant h orﬁgggglaum a[g%tig,l car gx{zr,ret, ?/?[gé?%?%?g{% yet hyl ene gl ycol,
waxes and3Q he[]Iﬁk@z@Ph@Wﬂ@&n?ﬁ’lhEéQPﬂ%‘lmh@%@l@@aw FBroRionts afidh ude sodi um

ol eate, sodium stearate, nagnesium stearate, sodi um benzoate, sodium
acetate, sodi chl aride and t || ke. .Di sjntegrators..nclude it hout
limtation, sgg)ﬁ,&,ﬁﬁﬁ%ﬂgﬁ'{%@*&%%i‘ygﬁ%ﬁ’gﬁ%wm%ﬂbmpg m and the
l'i ke. The compituiolidfini hellPp&seaterioly @eid,on can al so be 25 adm nistered in
the formof |iposone delivery systens, such as snall unilanel!lar vesicles,

| arge unilanellar vesicles and nultilanmellar vesicles. Liposones can be

formed froma variety of phospholipids, such as chol esterol, stearylam ne
or phosphati dyl chol i nes. 56




Compounds of the present invention may al so be delivered 30 by the use of
nonocl onal anti bodi es as individual carriers to which the conpound

mol ecul es are coupl ed. The conpounds of the present inventipnyaERy20gs0 be
coupled with soluble polyners as targetable drug carriers. Such’pol yners

can include pol yvinyl pyrrolidone, pyran copol ymner)

pol yhydr oxypr opyl net hacryl am de- phenol ) pol yhydroxy 35

et hyl aspart am de- phenol, or pol yet hyl eneoxi de-pol yl ysi ne substituted -81

31 May 2002 V‘B(tm-(@ad)ﬁblﬂd (g, G?'Si’e\ﬁ:% dlﬁ‘d-[’FBIﬂ&bﬁth&HﬁlﬁgU%l?’-g)E‘{?@?f the

present inventlQ e to a cl.gss of "biodegrada yners
useful in achk %’Fgﬁéb‘?ﬂ r@f@@&tﬁe%@&emai a drug, for exanple, polylactic
acid, polyglycolic acid, copolyners of ponIactlc and pol yglycolic acid, 5
Doy A ShAh 88 RN M B APRLARERL =,
anphi pat hisc binsidazolidin-1r@}-pent-4gnoiogedid, | n t he schenes and exanpl es

bel ow, various reagent 10 synbols and abbrevi ati ons have the foll ow ng

meani ngs: AcOH Acetic acid. BHgDVS: Boranedi net hyl sul fi de. BOC( Boc) :
t - But y| oxycar 3@y p-Ibexpapyzridin:- 3:ybr3-(3+8- 46y trmethixyshenzyianainy)- mﬁ'pilns%honi u

m hexaf | uoro _é_:@;é

benzyl oxycar bo 3{}18@:%? %ﬁ%ﬁi{ﬂg %yﬁ%%@% R/gt hyl ene

chl ori de. CH3CN: Acetonitril e20 CHC13: Chl or of orm

DBA: Bi s( digoe W)L(Geﬂﬁicﬂ@eﬁﬁﬁ&m-gl(gimxb (4-methoxy-benzylamino)-pyridin-2-
azodi car boxyl ate. DI zogdi ear box | at e..l BAH or 25

DI BAL- H Di i soglb‘tRFPBf'ﬁ' -ﬂﬁ BuSQXOhd‘} f)-propl nic amQ |
hydri de. DI PEA: Di i sopr opyl et hyl am ne. DMAP: 4- Di et hyl am nopyri di ne. DVE: 1, 2- Di
met hoxyet han E:

et hoxyet b pﬁ%ﬁ@’%@ogh{%@ THY. 8105596, DR o W A el P

3, 5- Di et hyl -prqpp Zm@kmdmnll nré -yl)-prapioniepcid,

1- (3- D mefghyl ami nopropyl ) - 3- et hyl carbodi i m de HO EtOAc: Ethyl acetate. 35
Et OH. Et hanol . -82 31 May 2002 Acef.i C

aci d. HOAT: 1- r@xﬁ?»i%ﬁmlamwémm m:mfﬂ -Zroxgrimidarlidind -yl BB (51 gor: | -

| sobutyl chl OrM&WﬁﬁdﬁD&'ﬂ)-meMc acid, _ , .
di i sopropyl am de. MeCH: Met hano - met hyl - 3-vi tro- 1- ni tr osoguani di neNEt

3:Triethyl am ne. NVM N-methyl morpholine. 10 PCA HCO: Pyrazole
car boxam di n63%81118dSanyr@m@-mempyl]tmen-lmdazdlchn LabtedR)dat al yst .

Ph: Phenyn Xg @J&Hd@lﬁfﬂmﬁehﬁ: Qgildd TEA: Triethylam ne. 15 TFA:

Trifl uor oacetl c

3-{3-[3-(6-Amino-pyridin-2-yl)-propyl]-2-oxo-imidazolidin-1-y1}-3-(5-
ethoxy-pyridin-3-yl)-propionic acid,

25  3(S)-(2-Oxo0-2,3-dihydro-1H-4-0xa-1,5-diaza-naphthalen-7-yl)-3-{2-0x0-3-[3-
(5,6,7,8-tetrahydro-[1,8]naphthyridin-2-yl)propyl]-imidazolidin-1-
yl}propionic acid,

3(R)-(2-0x0-2,3-dihydro-1H-4-0xa-1,5-diaza-naphthalen-7-yl)-3-{2-o0x0-3-[3-
30 (5,6,7,8-tetrahydro-[1,8Inaphthyridin-2-yl)propyll-imidazolidin-1-
yl}propionic acid,

3-(2-0x0-2,3-dihydro-1H-4-0xa-1,5-diaza-naphthalen-7-yl)-3-{2-o0x0-3-[3-
(6,6,7,8-tetrahydro-[1,8Inaphthyridin-2-yl)propyll-imidazolidin-1-
35 yl}propionic acid,

-H7-



THF: Tetrahydrofuran. TLC: Thin Layer Chronatography. TMEDA:

N, N, N, N -Tetranet hyl et hyl enedi am ne. TMS: Trinmethylsilyl. 20 The novel
conpounds of the present invention can be prepared accordi rgi Mayt2092
procedure of the follow ng schenes and exanpl es, using appropriate
materials and are fiu ther exenplified by the follow ng specific exanples.

The conpounds illustrated in the exanples are not, however, to be construed
as formng the only genus 25 that is considered as the invention. The
foll owi ng exanples further illustrate details for the preparation of the

conpounds of o€ IMEE L 0N+ RS ski L b & g L el do readily
under stand t h%(ﬁ'lggmdrff);ﬁ?oqﬁg]?%#’%w e Qoﬁ%ﬂ‘.{l‘lgaggﬁgnwgsrgzcégémgsﬂsof t he
fol | owi ng pr e(5:6,4;8-tetrphpdenili, 8lnaphthyridindtyDprepdi-dmidazelidincdnpounds.
Al'l tenperat wlzgmﬁmg{cea&agrees Cel sius unl ess otherwi se noted. The

enes "a

foll ow ng Sc nd Exanpl es descri be procedures for making
representﬁti ve conpounds of the present invention. Mreover, by utilizing

t he procedur eRIg2@-Dikfdior1Hed-akh-1,5-drhza-ha hthhWn?l)-de@éﬂ-tmn

Publ i cati on 1\@5 v@ 5l§1ﬁ7§€ [:ggi)ll d_7..35 Dacenbar . 9352 a@d 95/ 17397,
publ i shed 29 Befrd: ahgdrg;[1,pngrtuhyridia-2-y QI"R@;’% gzolidin- 1 o hor at ed
by reference yi¢psopionic a¢idjr entirety, in conjunction with the disclosure
cont ai ned herein) one of ordinary skill in the art can readily prepare
addi ti onal .conpounds of the present invention clained herein.

Addi ti ondld y, 3€2,3-RihysrerH-4-exa-3,5-diszarnaphihalen- Teyb:32s0x0-8f(345,6,7,8-
3-al ani ' i i . : ' Y f th
bresent | nventians &R HogtaphthFrdHL 2 YDpods Il HeldidlidinlE AROBIRME ©f (e

Appr oaces to addani no Acids, Tetrahedron, 1994, 50, 9517-9582; Juaristi, E
et al., Enantioselective Synthesis of ~i Am no Acids, Aldrichimca Acta,

Laught 1 n. DASRRE-QrES Eibyero 2 Yofrstd o dlipea migppathalen Tvid- Bako-arids
3et hynyl -153- a5a8\7i& tetrahmdodif 1, Bnajdithyeidin-2-yBpropylldimidadolidird 1- Chem ,

1995, 38, 237 - fhe .3-(pyridin-3-yl)-(3-alanine is taught in R co,
J.G et al., 3?}3%%3"“‘{(‘}5%5' 1993, 58, 7948-7951; and the 2-am no- and

2-t osyl am no- ~al ani nes are taught in Xue, CB, et al., Biorg. Med. Chem

1% o 0 9058.0158 S0 B S A NP RS
2002 SCHEME 1(5%»715'@#&%3’4&?{:3?“ %Y@Bré]ﬂbn@ﬂ(ﬁ@ﬁaé@@iqﬂim Ko

h
Et hyl Acrgg at¥ljpfopPehidradid, DVF Br 1-4 CO2Et Me Ph~ N* Ph

3-(3-Ox%0-3,4-dihydro-2H-1-0xa-4,5-diaza-naphthalen-7-yl)-3-{2-0x0-3-[3-
(5,6,7,8-tetrahydro-{1,8]lnaphthyridin-2-yl)propyl]l-imidazolidin-1-
yllpropionic acid,

3(S)-(8,4-Dihydro-2H-1-0xa-4,5-diaza-naphthalen-7-yl)-3-{2-o0x0-3-[3-
(5,6,7,8-tetrahydro-{1,8Inaphthyridin-2-yl)propyll-imidazolidin-1-
yl}propionic acid,

80  3(R)(3,4-Dihydro-2H-1-0xa-4,5-diaza-naphthalen-7 -y1)-3-{2-0x%0-3-[3-

(5,6,7,8-tetrahydro-[1,8Inaphthyridin-2-yl)propyl}-imidazolidin-1-
yl}propionic acid,

-58 -



H nBuLi) THF r\ O Me j~CO2Et Ph IN Bn Pd(OH)2, H2 0 ~CO2Et H2N - 85 31
May 2002 1-Brono-3-(2~, 2-di et hoxv-et hoxv)-benzene (1-2) To a suspensi on of
NaH (2.77 g, 115.6 mmol) in DVF (100 nL) at OC was added a3d4dViay 2602 of

3- bronophenol ,1-~in DVF (40 nmL) over 40 min. After the addition was
conplete, the solution was stirred 5 for an additional 30 min. The sol ution
was then treated with neat bronvpacetal dehyde diethyl acetal (17.36 g, 115.6
nmol ). The solution was heated at 100C for 8 h, cooled to roomtenperature,

and extr act ed3«84-Diliydwo{2H -1 -4 /8-diazhheapsitihal ered-yl)-3a{P-ox® 8t [B(66;7 81 €

i tered and EoRRaHPoa R oyt dRh 2, bRty gt o FOARSRiQHE™ s oo

et hyl acet at edd¢idgyanes). 1H NMR (300 MHz, CDC13) b 7.19-?2.05 (m 3H), 6.85
(d, 1H), 481(t1HJ68Hz)399(d 2HJ68Hz)371(m4H) 1.22
(t, 6H, J=7.1 Hz) 15 6-Br Qm-benzofura a solution of the acetal

~-2in tolﬁjer%-(FQmizﬁtb]Nﬁ@lﬁtﬁdﬂd S 9&%& sﬁc'zaatﬂtda-bmﬂr@) The bi phasic

m xture was r‘lq phgh}ﬁgﬁ_@oﬂ)ﬁf ﬂﬁ%ﬁhz&ﬂ&i‘n QQ};WO?,%&E& 484, 4 h. The

m Xt ure was co ﬁ%to roomterrperaﬂure poured orto | ana extracted
with Et20 (2 x 200 nlL). The 20 conbi ned organic extracts were washed with

fsfalt ;.II’ at gd aqam[amb]gf @bﬁ-tf-&%kbm.&ﬂ@% 18- e@trah?ard\@sm
chr omat obr apr HSBO RN B BB Lot ™5B o1 o1 i

Rf = 0. 31(0100% hexanes). 25 1H NMR (300 MHz, CDCOI3) 8 7.68 (s, 1H), 7.60

(d, 1H J= Iﬁ;ﬁ-hmJ vl PO ol 5 Hz), 6.75
(dd, 1H, J= 7 1 éﬂ] enzo~6§’lﬂ%n§ o*xoBE.?(é@ é?g{;ﬁl T st er (1-4) A
m xture of tHd @Iw%éf m’PPlYl]lP!;dMO 118155@ Bopiemic) acidi hy| acryl ate
(1.09 g, 10.98 muol ), Pd(©Ac)2 (0.099 g, 044 mml ), tri-o-tolyl phosphine

SRR CLoE B L TR ORI R I

room t enpey at[tlr@],na@hlthyndlmz-ﬂ)pmlgflllmﬂdzeuﬂﬁﬁuﬁ%wﬁbnﬁt 28d(2 x 40 ni).

The conbi ned organic 35 extracts were washed with brine (30 nL), dried over

MyS04, filtered, - 86
3(R)-(2,3-Dihydrofuro[2,3-b]pyridin-6-yl)-3-{2-0x0-3-[3-(5,6,7,8-tetrahydro-

[1,8Inaphthyridin-2-yl)propyllimidazolidin-1-yl}propionic acid,

20 3-(2,3-Dihydrofuro[2,3-blpyridin-6-y1)-3-{2-0x0-3-[3-(5,6,7,8-tetrahydro-
[1,8Inaphthyridin-2-yl)propyllimidazolidin-1-yl}propionic acid,

3(S)-(Furo[3,2-b}pyridin-6-yl)-3-{2-0x0-3-[3-(5,6,7,8-tetrahydro-
[1,8Inaphthyridin-2-yl)propyllimidazolidin-1-yl}propionic acid,

3(R)-(Furo[3,2-b]pyridin-6-yl)-3-{2-0%0-3-[3-(5,6,7,8-tetrahydro-
[1,8]naphthyridin-2-yl)propyllimidazolidih-1-yl}propionic acid,

3-(Furo[3,2-b]pyridin-6-yl)-3-{2-0x0-3-[3-(5,6,7,8-tetrahydro-
30 [1,8]naphthyridin-2-yl)propyllimidazolidin-1-yl}propionic acid,

3(S)-(2,3-Dihydrofuro[3,2-blpyridin-6-yl)-3-{2-0x0-3-[3-(5,6,7 8-tetrahydro-
[1,8]naphthyridin-2-yl)propyllimidazolidin-1-yl}propionic acid,

- 59.-



31 May 2002 and concentrated. The residue was purified by flash

chromat ography (10% et hyl acetate/ hexanes) to give the ester 1, 4 as an off
white solid. TLC Rf = 0.3 (10%ethyl acetate/hexanes). 1H NRayEDOZ:z,
CDC13) 8 7.78 (d, 1H, J=15.9 Hz), Z.68 (d,1H, J=2.4 5 Hz), 7.66 (s, IH),
7.59 (d, 1H, J=8.4 Hz), 7.43 (dd, 1H, J=9.0, 1.5 Hz), 6.78 (m 1H), 6.47
(d, 1H, J=15.9 Hz), 4.2? (q, 2H, J=7.2 Hz), 1.34 (t, 3H, J=7.2 Hz).
3(S)-Benzof uran-6-yl - 3-[ benzyl - (1(R) - phenet hyl ) - am no] - propi onic 10 acid
ethyl ester (3(R328-Biliydrofurop3,2rblpymidin-6ayl)d: (2roxdrdt18:(526,7:8rietealigdBe g,
6.30 Mol ) inqT she At : s Tl m. of a 2.5 M
soln in hexa éé%%‘}%’éﬂ??,ﬂ&%&b#@ﬁgggémﬁ ?r“?@bﬁmxé% ?%‘ri’ 30 min and
then cooled to -78C. A solution of acrylate ,~ (0.681 g, 3.15 mmol) in 15

THE (5 ) wep(Rddsh dﬁéﬁﬁb{i]aéﬁib']\s' fix{-Bly1}-8-(2Ld%028-[3 (86,7 8tetralifiiro NHACL
| n i r . m, xt.ur r

F oom t ompB atlirnga g»%&gh&?&g}?ﬁ%&@agé?&ﬁ&@-%empwéi‘é&aé’?ﬁeﬁ’ao?‘;"Snf c
extracts were washed with brine (30 nL), dried over MyS04, filtered, and
concentr at ed. resi dye uri fi ed f h, chr gmat ogr aph 10%

et hyl acet at e?l(ﬁggg Bzﬁ'ghfa'ééﬁoﬁeﬁéggt eg'%ﬁtrgﬂé@:%f ygl I 8wyoi(l . TLC
Rf = 0.8 ( 1(%8inhphthyddid+Reylopeopydlingidaidlidiv=1 (@ NsroplitnicGiatd3) 8 7.58 (m
3H), 7.41 (m 2H), 7.22 (m 9H), 7.59 (s, 1H), 4.58 (m 1H), 4.05 (m 1H),

3.91 (q, 2H, J=7.1 Hz), 3.72 (m 2H), 25 2.62 (m 2H),1.21 (d, 3H, J=7.2
Hz), 1.030(t 3(BH(Benzintidezyl-234)-3-(2-0x0-3-[3-(5,6,7,8-tetrahydro-

e i hor LR S A ote L 2

m xture of the am ne OH H20/ AcOH
(26 mL/3 nmL/1.0 nL) was degassed with argon and treated with Pd(OH)2 (1.19

g). The ni xt g-(BaeimidazslR-y1)®(2-bxat (B {5,6%,8 Abtrathydlirb:[11j9]6apRthyridin- t he

m xt ure was g)t_l t ed vn.th. Et%m%fl | t.tered t.hrough celite. The filtrate

was concent r & E4PEHRY lﬁgdlagg P’fqpéﬂmtﬂla?l ash chromat ography (10%

et hyl acdbat e/ di chl oronet hane) to 35 give the ester ,]~ as a white solid. -

W, codoD) Ao hE e S A SRS o S S SR SR e C o T

1H), 7.66 (s,[18Inaphihyridin-2yl)propmd]-imidapglidin-1zyl)prepiorjc agido (m 1H),

?B(ljlgz)(mEtZFDNL 2.98 (m 2H)’.1' 1(1)8,t3H|, J:7.|2 Hzl). 5 H +D:—Ig1 EI ~~_|O_(Jagi|)
?E)_'-? T e C S

heat -0 ~or 4 11%3%%M:%Pméf@é@a-(ﬁ%’é-gﬁ%%%*-tetr ydro-

20 [1,8lnaphthyridin-2-yl)propyll-imidazolidin-1-yl)propionic acid,

3-(1H-Imidazo[4,5-c]pyridin-2-yl)-3-(2-0x0-3-[3-(5,6,7,8-tetrahydro-
[1,8lnaphthyridin-2-yl)propyl}-imidazolidin-1-yl)propionic acid,

25  3(S)-(Benzoxazol-2-yl)-3-(2-0x0-3-[3-(5,6,7,8-tetrahydro-[1,8Inaphthyridin-
2-ylpropyllimidazolidin-1-yl)propionic acid,

3(R)-(Benzoxazol-2-yl1)-3-(2-0x0-3-[3-(5,6,7,8-tetrahydro-[1,8Inaphthyridin-
2-ylpropyllimidazolidin-1-yl)propionic acid,

30
3-(Benzoxazol-2-yl)-3-(2-0x0-3-[3-(5,6,7,8-tetrahydro-[1,8Inaphthyridin-2-
yl)propyllimidazolidin-1-yl)propionic acid,

3(S)-(1-Methyl-1H-pyrazol-4-yl)-3-(2-0x0-3-[3-(5,6,7,8-tetrahydro-
35 [1,8lnaphthyridin-2-yl)propyll-imidazolidin-1-yl)propionic acid,

-60-



"OEt ~-N Q,OtBu0~0 O 2~ ~oEt NQ ,OHp J 2.:4 acetone) TsOH heat BOC20

DIViAP (cat.) ~OEt ~''~N OtBuO' O O.$8_ 31 May 2002 2~ Pt~O) H2 EtOH \
\' ~u~0 i NNH2 ~i NNN~ ~ CEt proline, EtOH\ tBu~ Oi -~ Mdy200Ft H ~$
\ tBuO~i ~-N~ ~0OCHs NN~ HCHg \ tBuO-i ~NNNHH

3(R)-(1-Methyl-1H-pyrazol-4-yl)-3-(2-0x0-3-[3-(5,6,7,8-tetrahydro-
[1,8Inaphthyridin-2-yl)propyl]-imidazolidin-1-yl)propionic acid,

5  3-(1-Methyl-1H-pyrazol-4-yl)-3-(2-0x0-3-[3-(5,6,7,8-tetrahydro-
[1,8Inaphthyridin-2-yl)propyl]l-imidazolidin-1-yl)propionic acid,

and the pharmaceutically acceptable salts thereof.

10 Further illustrative of the present invention are the
compounds selected from the group consisting of

3(8)-(2,3-Dihydro-benzofuran-6-yl)-3-{2-0x0-3-[3-(5,6,7,8-tetrahydro-

[1,8]naphthyridin-2-yl)-propyl]-imidazolidin-1-yl}-propionic acid,
15

3(R)-(2,3-Dihydro-benzofuran-6-yl)-3-{2-0x0-3-[3-(5,6,7,8-tetrahydro-

[1,8]naphthyridin-2-yl)-propyl]-imidazolidin-1-yl}-propionic acid,

3(S)-(3-Fluorophenyl)-3-(2-0x0-3-[3-(5,6,7,8-tetrahydro-[1,8Inaphthyridin-
20 2-yl)-propyll-imidazolidin-1-yl}-propionic acid,

3(R)-(3-Fluorophenyl)-3-{2-0x0-3-[3-(5,6,7,8-tetrahydro-[1,8Inaphthyridin-
2-yl)-propyll-imidazolidin-1-yl}-propionic acid,

25  3(S)-(Quinolin-3-y1)-3-{2-0x0-8-[3-(5,6,7,8-tetrahydro-[1,8Inaphthyridin-2-
yl)-propyl}-imidazolidin-1-yl}-propionic acid,

3(R)-(Quinolin-3-yl)-3-(2-0x0-3-[3-(5,6,7,8-tetrahydro-[1,8Inaphthyridin-2-
yl)-propyl}-imidazolidin-1-yl}-propionic acid,

30
3(S)-(Ethynyl)-3-{2-0x0-3-[3-(5,6,7,8-tetrahydro-[1,8]naphthyridin-2-yl)-
propyll-imidazolidin-1-yl}-propionic acid,

3(R)-(Ethynyl)-3-{2-0x0-3-[3-(5,6,7,8-tetrahydro-[1,8Inaphthyridin-2-yl)-
35 propyll-imidazolidin-1-yl}-propionic acid,
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Z~A 1) NaOH, then HO 2) EDC) HOBT, NEt3 HO HN- OCH3 CH3 DI BAL 0 NaB( OAc) ~|

NEt 3 HC1HZN OEt 1~ O\ tBuO~-/ "-N ONN~Nv CEt HH _ $9 . 31 May
2002 HO (g) ag. NaHCO9 COCl2, CH2Cl2 . NaOH O H/ i N~ N N3Y K&y 26023 HC
H2~ O\ HN~v ~ Okt OHN ~ ~ ~ OH 2~ To a stirred solution of levulinic

acid (30 g, 0.268 nmol) in 5 CHC13 (860 nL) at OC was added triethyl am ne

(43.2 m., 0.310 nol), followed by isobutyl chloroformate (37 niL, 0.284 nol)

over 15 mnutes. After 30 mnutes, triethylamne (57.fi nL, 0.413 nol) was

added, followed by N, O-di net hyl hydroxyl am ne hydrochl oride (37.8 g, 0.387

nol) in 5 portiQns over ' es. Vigorous bubbling ensued, and the

mi x% ur e P 3(§)-5Pyn n-?— T-.'?—L&-oxo-:i-t&'q&,6,7,8-tetrahydgo-[1,8]naphthyrid.in—2-
yl)-propyll-imidazolidin-1-yl}-propionic acid,

5 3(R)-(Pyridin-3-yl)-3-{2-oxo0-3-[3-(5,6,7,8-tetrahydro-[1,8Inaphthyridin-2-
yl)-propyl}-imidazolidin-1-yl}-propionic acid,

3(S)-(Pyridin-3-y1)-3-{2-0x0-3-[3-(5,6,7,8-tetrahydro-[1,8Inaphthyridin-2-
yl)-propyll-4-methyl-imidazolidin-1-yl}-propionic acid,

10
3(R)-(Pyridin-3-yl)-3-{2-0x0-3-[3-(5,6,7,8-tetrahydro-[1,8Inaphthyridin-2-
yl)-propyll-4-methyl-imidazolidin-1-yl}-propionic acid,

3(S)-(6-Methoxypyridin-3-yl)-3-(2-ox0-3-[3-(5,6,7,8-tetrahydro-
15 [1,8Inaphthyridin-2-yl)-propyll-imidazolidin-1-yl}-propionic acid,

3(R)~(6-Methoxypyridin-3-yl)-3-(2-0x0-3-[3-(5,6,7,8-tetrahydro-
[1,8Inaphthyridin-2-yl)-propyl]-imidazolidin-1-yl}-propionic acid,

20 3(S)-(6-Ethoxypyridin-3-yl)-3-{2-0x0-3-[3-(5,6,7,8-tetrahydro-
[1,8Inaphthyridin-2-yl)-propyll}-imidazolidin-1-yl}-propionic acid,

3(R)-(6-Ethoxypyridin-3-yl)-3-{2-0x0-3-[3-(5,6,7,8-tetrahydro-
[1,8]Inaphthyridin-2-yl)-propyll-imidazolidin-1-yl}-propionic acid,

3(S)-(4-Methoxyquinolin-7-yl1)-3-{2-0x0-3-[3-(5,6,7,8-tetrahydro-
[1,8Inaphthyridin-2-yl)-propyl}-imidazolidin-1-yl}-propionic acid,
bis(trifluoroacetate) salt,

30 * 3(R)-(4-Methoxyquinolin-7-yl)-3-{2-0x0-3-[3-(5,6,7,8-tetrahydro-
[1,8Inaphthyridin-2-yl)-propyll-imidazolidin-1-yl}-propionic acid,

3(S)-(6-Amino-pyridin-3-yl)-3-{2-0x0-3-[3-(5,6,7,8-tetrahydro-
[1,8Inaphthyridin-2-yl)-propyl]-imidazolidin-1-yl}-propionic acid,

.62 -



10 was allowed to warmto RT and stirred for 1 h. The m xture was reduced
to a noist solid by rotary evaporation under reduced pressure, -90 31 May
2002 slurried in 500 nL Et OAc, washed with 10% K2C03, brine31 May 2002=d over

Na2S04. Evaporative renoval of the solvent gave ~1, as a yellowoil. TLC Kf
= 0.42 (silica,l:1 chloroform ethyl acetate). 1H NNNR (300 MHz, CDC13) 8
3.74 (s, 3H), 3.18 (s, 3H), 2.65-2.95 (m 4H), 5 2.21 (s, 3H. h - 2- i -2-

1-r 2 To asolution of ~-7 (38 g, 0.239 nol) in 500 nL benzene was added
et hyl ene glycol ( 17.3 nL, 0.310 nol) and p-toluenesulfonic acid ( 1 10 g).

The m xture t U ' rapl.G.Jgaoval of water.
After cooli n\é\%%{{gg@ Efnfb Mnﬁ\é]fﬁég-c{%o\-’%@&%%ﬁfh-tgﬂ% C03, brine, and
dried over Nafwanaﬁhdpmdmrwl)ﬁpmmd] -imidazolidint 1yHeprapienicacid, a yel | ow
oil. TLC Rf= 0.62 (silica, ethyl acetate) 15 1H NWR (300 MHz, CDCl 3) 8
3.95 {m 4H), 68 ( 2.51 (t, 2H, J8Hz)200 t,
3H, J~6 HZ§ 133(S)((§M91‘-1|)3’1-3301(023,401{13W o-2H-benroll, Hoxaziney-yh-3-12-myens- {é 3)
To *a sol ution - - added
DZBAL (264 N R e L T, T g
for 1 h, 350 REOB¥ORIC@GRrochel e’ s salt and 300 m ether were added
foIIovved by the rem)val of the coollng bath. After stirring fox 1 h, the

The a0l vent  oRdERTIRRRNEL 5o BNE Al S Hanb R ral? ZW BgoR e !
acet at e) . 1QH M;T,Bd@twdr@{bwpaﬁhﬂlmdﬁszJsﬂt)-pr@ﬂﬂ)-l(ﬂd azglidink 5yik), 2. 61

(d, 1H, J=21 ‘3%9“5; | H) .07 (t,1H, J=?H), 1.33 (s, 3H. tr 30 ,
To a sol ution 0 22 m)l) in 1000 nL 1,2 dichl oroethane at 0C
wer e added egC|ne et hyl ester hydrochlorlde (61.5 g, 0.44 nol),

Enr ;'? L%l wsnglﬂgﬂ@-Methﬁ ypidab g({ [S856 g?ﬁgr M- xt,ur la) Wa;’he
evapor at ed to [i%ie?nf‘ﬁwl?‘ﬁ’?#'mﬁ Xch)F az‘g’r‘{]ﬂf]ea FPTOPIOBIC acidy \ny 2002

3(R)-(6-Methylamino-pyridin-3-yl)-3-{2-0x0-3-[3-(5,6,7,8-tetrahydro-
[1,8Inaphthyridin-2-yl)-propyll-imidazolidin-1-yl}-propionic acid,

3(S)-(2-Fluoro-biphenyl-4-y1)-3-{2-0x0-3-[3-(5,6,7,8-tetrahydro-
20 [1,8Inapthyridin-2-yl)-propyll-imidazolidin-1-yl}-propionic acid,

3(R)-(2-Fluoro-biphenyl-4-yl)-3-(2-0x0-3-[3-(5,6,7,8-tetrahydro-
[1,8Inapthyridin-2-yl)-propyl}-imidazolidin-1-yl}-propionic acid,

25  3(5)-(2-Oxo0-2,3-dihydro-benzoxazol-6-yl)-3-{2-0x0-3-[3-(5,6,7,8-tetrahydro-
[1,8Inapthyridin-2-yl)-propyl]-imidazolidin-1-yl}-propionic acid,

3(R)-(2-Ox0-2,3-dihydro-benzoxazol-6-yl)-3-{2-0x0-3-[3-(5,6,7,8-tetrahydro-
[1,8Inapthyridin-2-yl)-propyl}-imidazolidin-1-yl}-propionic acid,

30
3(S)-(4-Ethoxy-3-fluorophenyl)-3-{2-0x0-3-[3-(5,6,7,8-tetrahydro-
[1,8Inapthyridin-2-yl)-propyl}-imidazolidin-1-yl}-propionic acid,

3(R)-(4-Ethoxy-3-ﬂtmrophenyl)—3-{2-oxo-3-[3-(5,6,7,8-tetrahydro-
35 [1,8Inapthyridin-2-yl)-propyl}-imidazolidin-1-yl}-propionic acid,
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Et OAc and then washed with 10% K2C03, brine, and dried over Na2S04.

Fol | om ng evaporative renoval of the solvent, the residue was

chromat ographed (silica gel, 1:1 chloraform ethyl acetate fg{ IWM 5%
MeOH et hyl acetate) to give ~ as a yellowoil. 5 TLC Rf = 0.40 (silica,
ethyl acetate). 1H NWR (300 MHz, CDC13) b 6.01 (br s, 1H), 4.21 (m 3H),
4.03 (d, 1H, J=5 Hz), 3.93 (m 4H), 2.62 (t, 2H, J=8 Hz), 1.53-1.67 (m
4H), 1.29 (m 6H). j~Ce -butoxvcarbonvl-f 3-(2-neths

L~~~xol an- 2-vl) - Rrop rII-am no)lO acetic acid e~h_yl ester (2-5) To a

solution of -~ g)al?] gqugogj[g(wﬁgagmﬁry ace of DVAP,
20 d ft | 0.(23 1g9 Af t
evap(r)(rjgts Ve ri@aﬁp@&%@%ﬂgmowﬁéﬂ%gd&&@oh}fl[m -PTapigmic %E@,TLC Rf =

0.38 (silica, 30%ethyl acetate/hexane). 1H NVR (300 MHz, CDC13, m xture of

t 4 3..93 3. 1. 63 4H), 1. 51 ,
sy 147 (3, D EEEs R v S oo 3 6 T R taaRydre, 1 Lo 2
To a sol uti on[DJB]napl%&sg-idiﬁ-z-ﬂ))bi-opyl]{iﬁﬂdatolmmt m@d}-mepmddedtcid,

p-tol uenesulfonic acid (1 g). The m xture was heated at reflex for 2 h.
After cooling, the m xture was evaporated to one-fifth its initial volune,

diluted with B(EWS-Hydroxepyndinddylid-(2-ox0-3-[8B@2,8-tatrakydis and dri ed

e RfN""ZSS“le% S S e g e e R T S Y
m xture oft rotarrers) b 4.20 (m 2H), 3.92 (s, 0.85H), 3.83 (s, 1.15 H), 3.3
(m 2H), 2.52 3(R)-(5’-Hydr8x§-ﬁyi-ﬁim~eﬁ3rl) -3 {X-Bx6-3-[335,6 728ﬂketl~aﬁgdﬁo A2 (3s, 9H),

s o6l o alhRnsehydmidietdn- SPhe 2B i 13 NPT A

ﬁlbpr ’ proline
(11.2 g, 97.4 mol) in ethanol (250 nL) was heated at reffux for 15 h.

Af t | | |
1 Cht or of of B IS PHERER:7 5 EEE 0T SMaGRORIREA SR Bonsily ' 2% 97
(silica, 1®: 2Bn5da;znltdanflrwlhem§r4-mcacyi,rret hanol) 1H NVR (300 MHz, CDC13)
b 9.09 (m 1H), 814 (m 2H), 7.43 (m 2H), 417(q 2H, 7Hz)39(25

(2|r;]|) ’ SI?zlj 4310 ($® {%’Qx@g‘i'i%'l(gén ﬁ(t\g]ﬁlqig'@'og[lﬁngp M@_Hl ?-}ﬁ)—%)?‘bp}?ﬁb , 1.25

1. 81napht hvr ~ijshidazolidihpt yl;},.pml;ﬂ-»;agndiolacmzetl c acid ethyl ester (2-8) A
solution of ~ (24.3 g, 65.1 mml), platinumoxide (4 g) and ethanol (130

nm) was stirred under a balloon of hydrogen gas for 6 15 h. Follow ng

filtratioB0an8(@yepBthexyopyridin-3-yldi3(E (3:i6:(4metinzydrenzytamin)tpyridige?-
et hyl acet at ekﬁlg%@g?g?ef%:ﬁ% }lg\_(\hq &,1)_&108151& aclﬁ, 35 (silica, 70:25:5

chl ar of or nt et

3(R)-(5-Ethoxy-pyridin-3-y1)-3-(3-{3-[6-(4-methoxy-benzylamino)-pyridin-2-
yl]-propyl}-2-oxo-imidazolidin-1-yl)-propionic acid,

3-{3-[3-(6-Amino-pyridin-2-yl)-propyl]-2-oxo-imidazolidin-1-y1}-3(S)-(5-
ethoxy-pyridin-3-yl)-propionic acid,

3-{3-[3-(6-Amino-pyridin-2-yl)-propyl]-2-oxo-imidazolidin-1-y1}-3(R)-(5-
30  ethoxy-pyridin-3-yl)-propionic acid,

3(S)-(2-Ox0-2,3-dihydro-1H-4-0xa-1,5-diaza-naphthalen-7-yl)-3-{2-0x0-3-{3-
(5,6,7,8-tetrahydro-[1,8Inaphthyridin-2-yl)propyl}-imidazolidin-1-
yl)propionic acid,

35
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1H NWR (300 MHz, CDC13) b 7.05 (d,1H, J=6 Hz), 6.37 (m1H), 4.74 (brs, 1H),
4.18 (q, 2H, J=7 Hz), 3.9 (2s, 2H), 3.32 (m 4H), 2.63 (m 2H), 2.51 (m 20
2H), 2.72 (m 4H),1.43 (m 9H), 1.26 (m 3H). ~Metho-~y; 31 May 2002

net hyl - carbanyl)-nmethyl- - 5.6.7.,%-te~~~ ydro f1

R1"a~ht hvrir~in-2-~~)-. ~ropv||-carba~ ~Cc acid tent-butyl ester (2-9) To a
solution of ~$ (1.49 g, 3.96 noral) in ethanol (8 nL) was 25 added NaCH
(4.36 nL 1M solution in water, 4.36 nmol). After stlrrlng for 1 h at 50C,

< (7 L lossh it ne s sl SO0,
et hanol three %%ﬁhym[lf’é% R13-yEPreR ‘191 ‘%-F‘Oﬁum ng a

yel | ow crusty ﬂ@ﬂm@wﬁmeﬁma@s dried under a 30 , vacuum of <2 mm Hg for 2
h. This residue was then slurried in chloroform (15 nL), and triethylam ne
(2.75 m, 19.8 mmol), N, 0di net hyl hydr oxyl am ne hydrochl oride (0.772 g, 7.92

TEIDL) EKBB (%)W ]Hﬂlyc{m H-I-tkjoxm-lﬁdmml-l)ayleﬁmleddeyll) 3Afx-exo-84Bs r i Eg ofa\ or
t t t
15 e e R Aayant p Wbt dlighet L1 O

Evaporative r erinropienictagidsol vent gave ~ as a yellowoil. TLC Rf 0. 49
(silica, ?0:25:5 chloroform/ethyl acet ate /[ met hanol ) 1H NWVR (300 I\/Hz,

CDC13) 8 7.05 6. 38 (br S 69, . m , 3.37
(m 4H), 3.18 1@) é::%-DﬂQY%& fﬁ}‘f -OKf- 1'% g tj-’!)alem-’é )(3112~0EV$P31. 44 (m
9H) . | Ter tygut a5y, F[Botatrhhydsb-[B8]ra t&ymﬁﬁzﬂl Popyll-imidapilidine 1=

di n-2~ro~vl | -am og> acs, aé;él dgﬁlv]de p(hz 9A) 10 ¥opaolgjtr|}rlred sol u?l on of ~9
(11.0 g, 28.0 (300 mM) at -780C was added DI BAL

(1. OM hexanes, 42 rri 42 mol ) dropw se over 20 minutes. After 1 0 hour,

300 nl of 1.0 S added f I f e
cool i ng bat h. #ﬁg 5@%?;}1 5 %’?%dfg%g5 &%z&"i‘m&) gi‘%}ﬁ'?rﬁdl ki '%;?-h
Et 20. After 3d5sﬁ,ﬁ1§t“éﬁi$1‘6hycl® &8}nanw,hmdénrﬂ-ganr@p Yl drimai thhnsbpar at ed
and dri ed jgvery] nicvaaa ative rermval of the solvent gave crude

al dehyde ~ as a coloriess oll. TLC Rf = 0.34 (silica, 75:25:5 chloroform
/ Et CAc/ MeCH). 20

3(S) - (2- (Ter t -3W)43y@x0-Botrdihyidre{ZH 1-0¥a-8;5-diazaly apltialed-TRply-3d{2e20+8)[8pr op

ester (210 A SR b ORRR R SOB o deria gty 57 1 =

11.8 mmol ), podberopiomis| aed) ar sieves (3 g) and DCE (100 nL) was 25 stlrred
for 30 m gigtes. The mi xture was cooled to GoC and then NaB(QOAc)3H (2.7 g,

hen washed w Ao REGHD-BH1nxd 4 rdinecamp el e By

evaporati ve r §ys,d|8-tdtrahigpdso]8liap Hﬂi?ﬁcﬁﬁlziyli)ﬁwﬂ@iﬁﬁdaidlﬂhﬁpmd (silica
gel, 1-3%[10: ? Et OH/ N@40H/ 30 H20]/50: 50 chloroform/ethyl acetate) to
give ~Q as a ;Pé?’i?xﬁ%‘?’i”‘“ TLC Rf = 0.23 (silica, 5%[10:10:1 EtOH NH40H
H20] /50: 50 chl orof orm /et hyl acet at e) 1H NMR (300 MHz, CDC13) 8 7.10 (d

‘]:7'6?2 H. Q8.48 LY. h en67§' -oxa ?ﬂ_%HZ
R AR AT Bt e

yl}propionic acid,

3(S)-(Furo[2,3-b]pyridin-6-yl)-3-{2-0x0-3-[3-(5,6,7,8-tetrahydro-
30 . [1,8Inaphthyridin-2-yl)propyllimidazolidin-1-yl}propionic acid,

3(R)-(Furo[2,3-b]pyridin-6-yl)-3-{2-0x0-3-[3-(5,6,7,8-tetrahydro-
[1,8Inaphthyridin-2-yl)propyllimidazolidin-1-yl}propionic acid,

- 65 -



31 May 2002 1H), 2.59 (m 3H), 2.48 (t, J=?.6 Hz, 2H),1.81 (m 4H),1.39 (s,
9H),1.21 (m 3H). ~(S~~2.3-D hydro-benzofuran-6 yl)-3-12-f3-(5.6.7.8-tg
rahydro-5 [ ~, 8l naphthvridin-2 yl)-nrpylam nol -ethYl am nol - ~30pMgyn2602ci d

et herester (2-11) HO gas was rapidly bubbled through a solution of ~. Q
(4.0 g) 7.2 mmol) in dioxane (160 m) at OoC for 10 minutes. After 30

m nutes, the solution was purged with argon for 30 mnutes. The sol ution
was 10 concentrat ed to give the amine ~ as yel l ow solid. 1H NMR (300 MHz,

CDC13) s 7.91 863)(@)3- x@rmo[z,ﬁ?bbmnﬁ-yl)-&{zeexw [33¢576 § ,8-tetrahydre. 10
2 6. 56 4

5™5 U ary, %“%h?"m yeropvifimiddblidt Lyl haibnicald, )0 - 110

(m 5H), 1.15 (t, J= 1Hz 3H) 15

3(S)-(2.3-Di hvs ? 3-bﬁ;;ﬁ-2d1ﬁxsx Mﬂo&ofa f3-8,6¢t,8dbtrah ydro-

eyl ost e i’fyéfn Pr%%ﬁmrﬂbﬁ@%m i s hepgionts be 'fgaﬁb and

20 20% K2CI)3 was added phosgene (1.93 Mtoluene, 6.7 ml, 13.0 nmol ) dropw se

ceparated and BiPATEH RS RO (e, B B HIARRG RSV 1E°
sol vent, the rEs8haphthyridinct)pyepyllizeidazolidive: 1el)pramioniaratidanol / et hyl

acetate) to give ~as a yellowoil. 25 TLC Rf = 0.25 (silica, 70:20:10
CDC13). 8 7.12 (d,

hl f / th [ met 1),. 1H NVR 0

e i eSS L B s 0 oy

6. 34 d, J= 7 3 7 t, J=8.9
s H§ e (%ﬂ%ﬂd_}ﬂhth&g&ﬂn& jrl)grz?ﬁ 21hﬂmda|3_z|)b'hdu‘ﬂal ﬁef)?oplbh1c écﬁg Em Y

2. 67(t. J=6.1 Hz, 2H), 2.52 (t. J=7.6 Hz, 30 , 2H), 1.88 (m 5H), 1.20 (t,
J :|7) 3 Hg, I3:—1) | 3(_ZS)-(22Z%-Dﬁy&oﬁuro[ﬂ;ﬁqb]pyndm—&yl)-&{22-(ixo-3 -[3-(5, GS '07| Buﬁtgzra]h%cflroz-

_V _,~ - ) ~
(299 6.06 mﬁ’}?ﬁ% “*“é&?}d%&?-x@?r%@%d%%aﬂ&‘% pyoRiOnI acd, ”) S

After stirldng for 2 h, the solvents -95 31 May 2002 were evaporated and

cinyl “acetatc JEDGa parLarorhE E§'2‘“‘B I%“*“@Y*>§“*x5%at§wgo| Fetghidly

0.24 (15:10: 1: 4 1:%14?;1111“%&'&(3&9@ n-lsyliprogipnicsacidviz, CD30D)
8 2.55 (d, J=?.3 Hz, 1H), 718(d J=?.6 Hz, 1H), 6.81 (d, J=6.1 Hz, 1H),

U2 1 o Sl i Ta ol .0 (1

J=7.3 Hz, 2H), [l'LBIiﬁimrthyﬁ)dln-2-yl)propyl]nmdazohdm- -yl)propionic ac1d

3(R)-(Benzimidazol-2-yl1)-3-(2-0x0-3-[3-(5,6,7,8-tetrahydro-
[1,8Inaphthyridin-2-yl)propyllimidazolidin-1-yl)propionic acid,

25  3(8)-(1H-Imidazo[4,5-c]pyridin-2-y1)-3-(2-0x0-3-[3-(5,6,7,8-tetrahydro-
[1,8Inaphthyridin-2-yl)propyll-imidazolidin-1-yl)propionic acid,

3(R)-(1H-Imidazo[4,5-c]pyridin-2-y1)-3-(2-0x0-3-[3-(5,6,7,8-tetrahydro-
[1,8]naphthyridin-2-yl)propyl}-imidazolidin-1-yl)propionic acid,

30
3(S)-(Benzoxazol-2-yl)-3-(2-0x0-3-[3-(5,6,7,8-tetrahydro-{1,8Inaphthyridin-
2-yl)propyllimidazolidin-1-yl)propionic acid,

3(R)-(Benzoxazol-2-yl)-3-(2-0x0-3-[3-(5,6,7,8-tetrahydro-[1,8Inaphthyridin-
35 2-ylpropyllimidazolidin-1-yl)propionic acid,
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. 96 . 31 May 2002 Ph3PCHCO2Et CHO CH2Cl 2 CO2Et F F Phi N~ Ph Ph Ph~N
CO2Et THF Me ~ 2. riBuLi) THF I 3. H20 ~ F 1. Pd(OH)2, H2, H2N CO2Et Et CH,
HOAc, HzO HCI 2. HCI, ether F 5 -97 31 May 2002 SCHEME 3 SCEnay 20ED) F O
HNNNOHI 5 ~tl~, yl 3-fluor~~inamate (3-2) To a solution of

3-fl uorobenzal dehyde ,~ (18.16 g, 146 mmol) in dichl oronethane (500 nlL) was
added ethyl ' 10 (triphenyl phosphoranyli dene)acetate (61.2 g; 176 mmol) and
the resulting solution was stirred at roomtenperature for 18 hr. After
evaporation of the solvent, the residue was swirled with ether/hexane and

G cn el o uBEURMa PR R e e s it Bibr Bty 12 ©f
af forded t he t [1)8¢naphihguidin-2-g%)paropplltindidazetidireisyl)mopitniceacidsed wi t hout

further purificatiron in the next step.

5 3(R)-(1-Methyl-1H-pyrazol-4-yl)-3-(2-0x0-3-[3-(5,6,7,8-tetrahydro-
[1,8Inaphthyridin-2-yl)propyl]l-imidazolidin-1-yl)propionic acid,

and the pharmaceutically acceptable salts thereof.
10 Yet further illustrative are the compounds

3(S)-(2,3-Dihydro-benzofuran-6-yl)-3-{2-0x0-3-[3-(5,6,7,8-tetrahydro-
[1,8Inaphthyridin-2-yl)-propyl]-imidazolidin-1-yl}-propionic acid,

15 3(S)-(Quinolin-3-yl)-3-{2-0x0-3-[3-(5,6,7,8-tetrahydro-[1,8Inaphthyridin-2-
yl)-propyll-imidazolidin-1-yl}-propionic acid,

3(S)-(Pyridin-3-yl)-3-{2-0x0-3-[3-(5,6,7,8-tetrahydro-[1,8Inaphthyridin-2-
yl)-propyl]-imidazolidin-1-yl}-propionic acid,

3(S)-(6-Methoxypyridin-3-yl)-3-{2-0x0-3-[3-(5,8,7,8-tetrahydro-
[1,8Inaphthyridin-2-yl)-propyl]-imidazolidin-1-yl}-propionic acid,

3(8)-(6-Ethoxypyridin-3-yl)-3-{2-0x0-3-[3-(5,6,7,8-tetrahydro-
25 [1,8]naphthyridin-2-yl)-propyl]-imidazolidin-1-yl}-propionic acid,

3(S)-(4-Methoxyquinolin-7-yl)-3-(2-0x0-3-[3-(5,6,7,8-tetrahydro-
[1,8]naphthyridin-2-yl)-propyl]-imidazolidin-1-yl}-propionic acid,
bis(trifluoroacetate) salt,

30
3(S)-(6-Methylamino-pyridin-3-yl)-3-{2-0x0-3-[3-(5,6,7,8-tetrahydro-
[1,8]naphthyridin-2-yl)-propyl]-imidazolidin-1-yl}-propionic acid,

3(8)-(4-Ethoxy-3-fluorophenyl)-3-{2-0x0-3-[3-(5,6,7,8-tetrahydro-
35 [1,8Inapthyridin-2-yl)-propyl}-imidazolidin-1-yl}-propionic acid,
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1H NWR (300 MHz, CDC13) 81.36 (3H, t), 4.28 (2H, q), 6.43 (1H, d), 7.08
(1H m, 7.2-7.4 {3H m, 7.64 (1H, d). 20 -Bnzl- z -1 To a solution of
N-benzyl - (R) - a- met hyl benzyl ami ne {33.4 g, 158 nmol) in THF (343ayRkpo2t OC
was added n-butyllithium (1.6Min hexanes; 99 nlL, 158 mmol ). The dark

viol et solution was stirred at OC for 30 m nutes, cooled to -78C, and the
ester ~ (29.2 g, 150 mmol) in 25 THF (100 nL) was added over 5 m nutes. The
resulting solution was stirred at -78C for | hr., then warmed to room
tenperature. After 2 hrs, the m xture was poured into water and extracted

W th Bl OAc, vieB(®dFuréls, Mblridinie]si(potod [B(5, 8Tisasnesdrst od in uo-cuo

e o 10y E P ok RSB SRN! 3E. 550 21 o0
Mflz-l ((j:DClg)Yfzﬂ 06 (3H, t),21.28 (3H, d), 2.52 (1H, dd), 2.62 (3H d(él)7 ? 365
E13H Zr) é@&gg}gﬁengﬁﬁﬁfl%ﬁ% F’]d@ ﬁkh @Pgéﬁhﬁrﬁ'e (~ . 4) A
sol ution of t hid Nmmﬁbyn@m%yhprmlbamg;zahdmb Jpeapidnig ae®l,6 nmol) in
et hanol (300 nl), acetlc acid {30 nL) and water (3 10 nL) was degassed with

f 30 b 096d ht: 2.6 dded
o T he i 1t ur S BRI agRL Kl 3-Rp S, Bkepratsslxobal [ bomy f ot 3
hours. The M X RagthyHdERIRIDbRSHNITzoLdinIdyDBorfishicaLid, emoved | n

aacuo to gjve an oil is oil sso ved in 200 nL ether, and to this
sol ution added 60 nmL 1IN 15 HO in ether to yield a preC|p|tate

Fi l tration and3{@<Bengotdml-Loyl)3-{&-oxo0- 8&[3@(15/m@;&ta;rghy&d-he&naﬁlﬁhyﬁnﬁnund
1 L et By Ly
ra 2-vl)-pro, p311- inidazolidin 1-~~ro ~onic acid (3-5) Conpound ~ was
(1503051 1 ot hapd ThEbHeFdteRi Rt PaccRRite SUROPRAKE 200 v, Co0D) 8
7.41 (m A9, 709(m 3H) 654(d1H J=8.2 Hz), 5.48 (m 1H), 3.51 (m
2H), 3.46 (m 3H), 3.23 Fer uBé")m :ﬁe&ﬂ:uiélltlﬁ"ﬁalt@oﬁihé ddmpdunds F3Hisn 2H),
1.93 (m 2H), mventi(on re%‘Ht to non-t 3 "pharr%aceutlcally acceptable salts." Other
salts may, however, be useful in the preparation of the compounds
according to the invention or of their pharmaceutically acceptable salts.

20 Salts encompassed within the term "pharmaceutically acceptable salts”
refer to non-toxic salts of the compounds of this invention which are
generally prepared by reacting the free base with a suitable organic or
inorganic acid. Representative salts include the following: acetate,
benzenesulfonate, benzoate, bicarbonate, bisulfate, bitartrate, borate,

25 bromide, calcium, camsylate, carbonate, chloride, clavulanate, citrate,
dihydrochloride, edetate, edisylate, estolate, esylate, fumarate,
gluceptate, gluconate, glutamate, glycollylarsanilate, hexylresorcinate,
hydrabamine, hydrobromide, hydrochloride, hydroxynaphthoate, iodide,
isothionate, lactate, lactobionate, laurate, malate, maleate, mandelate,

30 = mesylate, methylbromide, methylnitrate, methylsulfate, mucate,
napsylate, nitrate, N-methylglucamine ammonium salt, oleate, oxalate,
pamoate (embonate), palmitate, pantothenate, phosphate/diphosphate,
polygalacturonate, salicylate, stearate, sulfate, subacetate, succinate,
tannate, tartrate, teoclate, tosylate, triethiodide and valerate.

35 Furthermore, where the compounds of the invention carry an acidic
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31 May 2002 2 HClI H2N ' CO2H mal onic acid, N H40Ac EtOH (80C) CHa PhCH2COC
~:1 Et3N, D oxane/H20 ~ CO2H P N H Penicillin Am dase (EC 3.5.i.11) pH =
7.8, H20 H.,,,,. CO2H H2N 4-4 f \ H-CO2Et H2N O + P~-N~-CO2H B M&ICR0E2 OH,
HCl 95% 6 N HCI 50 C H-CO2H H2N - 100 31 May 2002 i~ NHOH= N ~
N~N~CO2H i/ 3-~(luinol ~-~vl-p~ionic acir~ 14-2). A solution containing

qui nol i ne- 3- car boxal dehyde ~ (5 g, 31.8 mmol ), 'malonic acid (3.6 g, 35.0
nmol ), and ammoni um acetate (5.0

moiety, suitable pharmaceutically acceptable salts thereof may include
alkali metal salts, e.g., sodium or potassium salts; alkaline earth metal
salts, e.g., calcium or magnesium salts; and salts formed with suitable
organic ligands, e.g., quaternary ammonium salts.

5 The compounds of the present invention can have chiral
centers and occur as racemates, racemic mixtures, diastereomeric
mixtures, and as individual diastereomers, or enantiomers with all
isomeric forms being included in the present invention. Therefore,
where a compound is chiral, the separate enantiomers or

10 diastereomers, substantially free of the other, are included within the
scope of the invention; further included are all mixtures of the two
enantiomers. Also included within the scope of the invention are
polymorphs and-hydrates of the compounds of the instant invention.

The present invention includes within its scope prodrugs of

15 the compounds of this invention. In general, such prodrugs will be
functional derivatives of the compounds of this invention which are
readily convertiblein vivo into the required compound. Thus, in the
methods of treatment of the present invention, the term "administering”
shall encompass the treatment of the various conditions described with

20 the compound specifically disclosed or with a compound which may not
be specifically disclosed, but which converts to the specified compound in
vivo after administration to the patient. Conventional procedures for the
selection and preparation of suitable prodrug derivatives are described,
for example, in "Design of Prodrugs,” ed. H. Bundgaard, Elsevier, 1985,

25 which is incorporated by reference herein in its entirety. Metabolites of
these compounds include active species produced upon introduction of
compounds of this invention into the biological milieu.

The term "therapeutically effective amount" shall mean
that amount of a drug or pharmaceutical agent that will elicit the

30 biological or medical response of a tissue, system, animal or human that
is being sought by a researcher or clinician.

The term "integrin receptor antagonist,” as used herein,
refers to a compound which binds to and antagonizes either the avfp3
receptor, the avp5 receptor, or the avfi6 receptor, or a compound which
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5 g, 63.6 mol) in anhydrous ethanol (125 nlL) was heated at reffux for 12
h. After cooling to roomtenperature, the resulting white solid was
collected by filtration and washed with cold ethanol (150 n}) Mayl2@ld#n
dried under vacuumto provide ~ as a white solid (3.84 g, 17.8 mmol, 56%.
10 1H NWR (300 MHx, D20) 8 8.91 (d, J =2 Hz 1H), 8.21 (d, J = 2 Hz, 1H),
8.12 (d, J-8Hz 784dJ:7Hle) 772(tJ:7HzIH) 7.54

t, J =7 Hz, 4. 72 - Ph |

grri no- 3- aui noI QW{E@Q‘”{% é’ 1‘(5@% Pgﬁ\éﬁg&% (f‘(%e’?lﬁPIPG L:7)

{rrmlz gng NaHﬂiﬁhl(oB/tBr?/ngBiefbpmnmtaﬁoﬁQ%aq;Jeous di oxgne((loo m.) was

reated dropw se w a i 0 ce i de

mol ) in 25pm_ of di oxar@{)e nB ?&Pﬁ‘g&’stg%t %8&1 %’ﬁlﬁﬁ?f%ﬁ Qﬁg%?or

gOSh tht hten m@t(rczrmbstlh'%winnhtostmml&&tardegradé&mad with H20 (50 rrL) and vva;sﬂed
Wi et per X Wi :

3N HC andgt hen extractenltia %ﬁﬁ%@z%ﬁﬁ%&%wﬁ?’%ﬁ% or gﬁlc

extracts wer e alkanes of one tp sen iokal conbem mtomsdor anarfmumbenmthm SOf f

white solid. 1,5&1 6300 tHyE, eﬁ%@brgﬁ%%%@?l "]'b“,ﬁgl lgﬂg tBudd, (d, J =

2 bz, 1), 25800 (d, J =9 bRty
Hz, 1H), 7.52 @€y - 101 31 |vay 2002’?Hzl . 7.28 {m 6H), 5.53 (t, J
= '668dHrZ1 1H), h3 57d(S Zigﬁe térm Yalkdriyl” ZHall ﬁ:rdaﬁ)s Oi'lbﬁfaﬁcué%cléaupnl c
acl | OC ri de e I N

oot or 1 57300 BdhcE ot ¢ ko Te Fofal karhid abadls, o afly rj:ﬁa vaHERcS

sol ution. Pemran]gleln am dase (SI grra EC 3.5.1.11, 10,000 U) in 0.1 M

phosphate buffer was addgg, ﬁ; H‘é@lalﬁ ﬁe%es ﬁpbyﬁ‘gﬂﬁﬁ%ﬁ Zhg.n:whth

IN NaCH, and the solutlon was stlrr at Z00 C ANy
reaction 10 wabkymes efoivee tpten &@ﬁaé&arbomytmmamytnmnbeamﬂm fshlﬂ)pped
once the 50% ggRw@rsi on was reached Next, the reaction solution was cool ed

to OC and_ gdjusted t I te f d
A TR AR e ST A S TR AL AR RPN S
(1. 8“9 g 3OI (rjr_tthi_-ée tol bighiti ﬂotalaéae:bw?smamarowmﬂh nwhnilierGrizibia ﬂﬂi ﬁaﬂbéei ﬁg@ WL]Z
to afford additiona " n{.apm,na en .. Bo C 0]
crude ~ were SXF@Bﬁé@aﬁﬁaﬁ’Fﬁ‘ﬂeﬁy § ﬁpgﬁﬁﬁ éi?é%"lnﬂ’c gtxegt@ﬁqurc t hen
cool’ed, washed with et hé?he( ferm T'0gclobpterodlicydsipas ased hereui,fshaﬂ-memal- r
T NUF‘f( 030 Epiud fuiﬁés éﬁ“ ﬁgt@cwﬁyﬁ?%f@%ﬁ?a? HBRGL' ©
1H), 8.1520d, 9’091‘091?9@81 o B. HExamples of gy¢lohetere 1H)
7.54 (t, J 25 &pé"inélu&b; bﬂt %e &f@t lithﬂted“bolﬁlﬁeﬁxdxﬂyF Pyrrelidatyl, 2 73 (m

2H) 1.18 (t, ) - Crow
1-' mi dazol i di Hzﬁg\*’i‘ﬂ mllfl)gcpﬂlp?wﬁl% Conpound~$ was prepared from
~ using the procedure f(ﬂ?het berm"allcoxat, T as wskd, hereir) Nfa‘e(ﬁﬂﬁtﬂdtght @b30D) 8

?fw SNl i el ] e il
3 48% m 0%y, Oy SPpnES mﬁ . Sthexys | 2
(, 2.10 @%;H) 1.88 (m 3H) - 102
The term "aryl," as used herein, refers to a monocyclic or
polycyclic system comprising at least one aromatic ring, wherein the
monocylic or polycyclic system contains 0, 1, 2, 3, or 4 heteroatoms
30 chosen from N, O, or S, and wherein the monocylic or polycylic system is
either unsubstituted or substituted with one or more groups
independently selected from hydrogen, halogen, C1-10 alkyl, C3.8
cycloalkyl, aryl, aryl C1-8 alkyl, amino, amino C1-8 alkyl, C1-3
acylamino, C1-3 acylamino C1-8 alkyl, C1-¢ alkylamino, C1.6 alkylamino
35 Cj.8 alkyl, C1.6 dialkylamino, C1.g dialkylamino-C1.8 alkyl, C1-4 alkoxy,
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31 May 2002 ~N x2HC H2N OEt ~I. ~NOH N N ~N CH 'n--1--2-x5
yl)-pronvll-imd~zQ-~lin-1-~-~ropionic acid (5-21 Conpound,, ~2_ was
prepared from~ (for preparation, see Zablocki et al., J. MtMagh2002995,
38, 2378) using the procedure for the preparation of ?~. 1H NWR (300 MHz,
CD30D) 8 8.54 (m1H), 8.47 (m 1H), ?.85 (d,1H, 10 J=7.9 Hz), 7.46 (m 2H),
6.55 (d,1H, J=7.3 Hz), 5.57 (m1H), 3.63 (m 2H), 3.46 (m 3H), 3.18 (m
2H), 3.01 (m 2H) 2.77 (m 4H, 2.60 (m 2H), 2.05 (m 1H),1.93 (m 3H).
TLC (silica): @fj=4 allsy(C.eraliit, hydroxetirbonyltiydridagarboh§B C1. 6&11:;%(/312002

et 0 Bu0- O DATEEEbH BylaaRerfee B Chg By WY arkoFE e
alkyloxy, hydroxy, hydroxy Cj-¢ alkyl, cyano, trifluoromethyl, oxo or C1-
5 alkylcarbonyloxy. Examples of aryl include, but are not limited to,

5 phenyl, naphthyl, pyridyl, pyrazinyl, pyrimidinyl, imidazolyl,
benzimidazolyl, benzthiazolyl, benzoxazolyl, indolyl, thienyl, furyl,
pyrryl, pyrazolyl, dihydrobenzofuryl, benzo(1,3) dioxolane, oxazolyl,
isoxazolyl and thiazolyl, which are either unsubstituted or substituted
with one or more groups independently selected from hydrogen,

10 halogen, C1-.10 alkyl, C3-8 cycloalkyl, aryl, aryl C1.8 alkyl, amino, amino
C1-8 alkyl, C1.3 acylamino, C1-3 acylamino C1-g alkyl, C1-g¢ alkylamino,
C1-6 alkylamino-C1.8 alkyl, C1-¢ dialkylamino, C1.¢ dialkylamino C1.8
alkyl, C1-4 alkoxy, C1-4 alkoxy Cj-¢ alkyl, hydroxycarbonyl,
hydroxycarbonyl C1.g alkyl, C3-5 alkoxycarbonyl, C1.3 alkoxycarbonyl

15 Cji.g alkyl, hydroxycarbonyl C1.-g alkyloxy, hydroxy, hydroxy C1.g alkyl,
cyano, trifluoromethyl, oxo or C3.5 alkylcarbonyloxy. Preferably, the
aryl group is unsubstituted, mono-, di-, tri- or tetra-substituted with one
to four of the above-named substituents; more preferably, the aryl group
is unsubstituted, mono-, di- or tri-substituted with one to three of the

20 above-named substituents; most preferably, the aryl group is
unsubstituted, mono- or di-substituted with one to two of the above-
named substituents.

Whenever the term "alkyl” or "aryl” or either of their prefix
roots appears in a name of a substituent (e.g., aryl Co-g alkyl), it shall be

25 interpreted as including those limitations given above for "alkyl" and
aryl." Designated numbers of carbon atoms (e.g., C1-10) shall refer
independently to the number of carbon atoms in an alkyl or cyclic alkyl
moiety or to the alkyl portion of a larger substituent in which alkyl
appears as its prefix root.

30 . The terms "arylalkyl" and "alkylaryl" include an alkyl
portion where alkyl is as defined above and to include an aryl portion
where aryl is as defined above. Examples of arylalkyl include, but are
not limited to, benzyl, fluorobenzyl, chlorobenzyl, phenylethyl,
phenylpropyl, fluorophenylethyl, chlorophenylethyl, thienylmethyl,
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\'\ ~OPd/C, HZ NNHz ~i NEOH NN~ CEt CHs proline, EtOH then BOC20 \
tBu0O~0 O NN~ N CEt H~ CHs - i0o4 31 May 2002 i HF ~ 6 (CFJINTINUED) 1)
NaOH, then HCO tBUO 2) EDC, HOBT, NEt3 | i N N~OCH3 N N HCI 3iNM23HB002 ~ CH3
CH3 CH3 1) DIBAL "N ~ tBuO 2) NaB(QAc)eH NEt3, .~-1.' ~ ~ NI~ Okt N' SHC
H3 ~NHCL (g) i NN~ HOCE 3 HJO CH3 -105 31 May 2002 SCHEME 6
(CONTINUEDI ~N ag. NasCB3 H O O COC12, CH2C12 N N N~N~CE H3C ~N O O NaCH N

N ReR-OH HBC tLJheen}ng};ﬁjy f(a?tlnlcldtlh?eer_urrllprz]'gp}r'?.3 tﬁ}éﬁp‘igs of gﬁgﬁ%fitnclug\eﬂ,sbut are
not limited to, toluene, ethylbenzene, propylbenzene, methylpyridine,
ethylpyridine, propylpyridine and butylpyridine.

In the compounds of the present invention, two R1

5 substituents, when on the same carbon atom, can be taken together with
the carbon to which they are attached to form a carbonyl group.

In the compounds of the present invention, two R3
substituents, when on the same carbon atom, can be taken together with
the carbon atom to which they are attached to form a carbonyl group. In

10 such instances, the limitation, that in the resultant compound the
carbon atom or atoms to which R3 is attached is itself attached to no
more than one heteroatom, does not apply. Also, in the compounds of
the present invention, two R3 substituents, when on the same carbon
atom, can be taken together with the carbon atom to which they are

15 attached to form a cyclopropyl group.

In the compounds of the present invention, RS and R6 can
be taken together with the carbon atom to which they are attached to
form a carbonyl group. In such instances, the limitation, that in the
resultant compound the carbon atom at which RS and RS is attached is

20 itself attached to no more than one heteroatom, does not apply.
When substituents R7 and R8 include the definition Cg (e.g.,

Co-8 alkyl), the group modified by C( is not present in the substituent
when C is zero. Similarly, when any of the variables m, n, t, or v, is
zero, then the group modified by the variable is not present; for example,

25 when tis zero, the group “-(CH2)}{C=CH" is "-C=CH". In addition, the
substituent "(C1-6 alkyl)pamino" where p is zero, one or two, refers to an
amino, C1.¢ alkylamino and C3-¢ dialkylamino group, respectively.
When a C1.6 dialkylamino substituent is intended, the C1-g alkyl groups
can be the same (e.g., dimethylamino) or different (e.g.,

30 N(CH3)CH2CH3)). Similarly, the substituent "(aryl)pamino” or ["(aryl

. C1-6 alkyl)pamino"], where p is zero, one or two, refers to an amino,

arylamino and diarylamino group, [or an amino, aryl C1.¢ alkylamino
or di-(aryl C1.g alkyl)amino] respectively, where the aryl [or aryl C1-6
alkyl] groups in a diarylamino [or di-(aryl C1-¢ alkyl)amino] substituent

35 can be the same or different.
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5 prepared using the procedure described in Schenme 2 by replacing the
glycine ethyl ester with alanine ethyl ester. In further enbodi nents, other
i m dazolidine-ring 10 substituted systens are prepared usi ngt May 200%&edure
described in Schenme 2 by enploying the desired naturally-occurring or
nonnatural |l y-occurring amno acid. - 106 31 May 2002 MeO Br2) KBr) KOH
H20 Pd(OAc)2, Et3N, tri-o-tolyiphosphine ethyl acrylate) CH3CN N MeO ~ ~ Br
MeO \ CO2Et 5 Phi N~ Ph Me THF 2. nBuLi, THF 3. NH4Cl, H20 Pd(OH)2, HZ2,

EB 7O_| HBOi‘C Ma? 2205 2 ,\P,ESNJQ fhe(%)oznﬁtpouwﬁd/s of thé pl}'lesli\c/aen & on 10%',3310 and R1¥0an

be taken together with the carbon atoms to which they are attached to
form a 5- to 7-membered monocyclic aromatic or nonaromatic ring
system having 0, 1, 2, 3, or 4 heteroatoms selected from the group

5 consisting of N, O, and S wherein said 5- to 7-membered monocylic
aromatic or nonaromatic ring system is either unsubstituted or
substituted with one or more R1 substituents.

The term "halogen" shall include iodine, bromine,

chlorine, and fluorine.

10 The term "oxy" means an oxygen (O) atom. The term "thio"
means a sulfur (S) atom. The term "oxo" means “<0.” The term
“carbonyl” means “C=0.”

The term "substituted” shall be deemed to include multiple
degrees of substitution by a named substitutent. Where multiple

15 substituent moieties are disclosed or claimed, the substituted compound
can be independently substituted by one or more of the disclosed or
claimed substituent moieties, singly or plurally. By independently
substituted, it is meant that the (two or more) substituents can be the
same or different.

20 Under standard nonmenclature used throughout this
disclosure, the terminal portion of the designated side chain is described
first, followed by the adjacent functionality toward the point of
attachment. For example, a C3.5 alkylcarbonylamino C1.¢ alkyl

substituent is equivalent to

[
95 -C.¢ alkkyl-NH-C-C,_g alkyl .

In choosing compounds of the present invention, one of
ordinary skill in the art will recognize that the various substituents, i.e.
' X,Y,2,R1, R2 R3, R4, RS, R6, R7, R8, R9, R10, R11 R12, and R13 and
the subscripts m, n, p, r, s, t, and v are to be chosen in conformity with
30 well-known principles of chemical structure connectivity.
Representative compounds of the present invention typically
display submicromolar affinity for the integrin receptors, particularly
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7~5 ~-A 1 / O NaCNBH3, HOAc N N Boc NaOAc, 4A selves | ~ ~ ~ ~ COEt i1-PrOH
ZS MO ~~ NHC, EtQAc f / OH”A ~NN-NHHN v OBt UMO ~~NOI/ C O
OH~ " ~02N ONN- N'N v -Oft U D PEA, DVAP CH2CI CH2C1 MeOMaly 288RH O p
MeOH H20 NNwv ~~ COH Z~ - io0s 31 May 2002 5-Brono-2-nPt hox3~vridine f
7-2) To a solution of KOH (4.2 g, 0.075 nol) in water (750 nlL) was added
2- met hoxypyridine ~ (16.4 g, 0.15 nol) followed by a dropw se addition of
bromne (24 g, 0.15 nol) in 1N aqueous KBr (750 nmL), and the 5 resulting

sol ution was el V3 NP5, IA/61HVES Fbeepitot® Coipournds bf thHER@ntRe added
until basic, t?{;ggg}he sol.utj.on was extracted w CHC13 (3x500 nli).. The

organi c | ayer ora eful forrtreatingmagmals, sptigring from jachong cpneitiam 4 -
filtered and datpedWrvdetidtedbicthordased bone ToSorptivH, twhe agfafili huedvef oi | was

predom nant ek Eieath P ROt el S3a EEE 88 SOiusbull, ho
8.20 ( 1H5 d)inchidipg phifhmatdutically accejitabld salts-tHertef, (ate, #dmidistered
corylate (150t Bl TN dteey of fahelaligy beffidast |V 1,
acetate (10 g, 0.045 ncThe &nmmm%-afdhﬂ presepliiinventiongretaddinisbéned n 100
heated at éééhﬁﬁfgﬁﬁgﬁegﬂﬁ*a@%‘?%ﬁ??%@? R
treatment is needed, as, for example, in the prevention or treatment of

10 osteoporosis.

Further exemplifying the invention is the method wherein
the integrin receptor antagonizing effect is an avf3 antagonizing effect.
An illustration of the invention is the method wherein the ovp3
antagonizing effect is selected from inhibition of bone resorption,

15 restenosis, angiogenesis, diabetic retinopathy, macular degeneration,
inflammation, viral disease, tumor growth, or metastasis. Preferably,
the avB3 antagonizing effect is the inhibition of bone resorption.

An example of the invention is the method wherein the
integrin receptor antagonizing effect is an avp5 antagonizing effect.

20 More specifically, the avp5 antagonizing effect is selected from inhibition
of restenosis, angiogenesis, diabetic retinopathy, macular degeneration,
inflammation, tumor growth, or metastasis.

Tllustrating the invention is the method wherein the
integrin receptor antagonizing effect is a dual avf3/avB5 antagonizing

25 effect. More particularly, the dual avB3/avfp5 antagonizing effect is
selected from inhibition of bone resorption, restenosis, angiogenesis,
diabetic retinopathy, macular degeneration, inflammation, viral
disease, tumor growth, or metastasis.

INlustrating the invention is the method wherein the

30 . integrin receptor antagonizing effect is an avf6 antagonizing effect.
More particularly, the avB6 antagonizing effect is selected from
inhibition of angiogenesis, inflammatory response, or wound healing.

Ilustrating the invention is the method wherein the avp3
antagonizing effect is selected from inhibition of bone resorption,
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20 ~ vacuo. Toluene (300 nL) was added and the m xture concentrated again.
D ethyl ether (300 nm.) was added and the m xture filtered through a pad of
silica gel eluting with 800 nL of diethyl ether. After remgyaNiapR0dhe

di et hyl ether, the residue was chromatographed on silica gel eluting with
Et OAcJhexane 1:19 then 1:14 then 1:9 to give ~ as a yellow solid. 1H NMR

(300 MHz, CDCI3) S 1.34 (3H, t), 3.97 (3H s), 4.26 (2H, q), 6.34 ( 1H,

d), 676( 1H, d), 7.63 ( 1H, d), 7.77 ( 1H, dd),8.27 ( 1H, d). 30 ~ ethyl

ester (7-4) Tinhibitoniof mastmhosisbudn}nu()ﬂ)ofaangmggnémmnyﬂnbmm ¢Ddidbetgic 462

| THF
17,5 . 44643&9?W‘mﬁ@4?@§. %ﬁ%?gﬂﬁlb{’é%%#e@é@'oé?‘uéﬁlbé%b C for 20
m nutes, cool athergsclpsesianinflaamation, virabdiseass] oprphiligion-of twzor g, 308

mol) in THF }Msﬁﬁﬁ@@f&a@S} thabves an?ﬁ@oﬁ?ﬁﬂk@ﬂ%@t §Pthe | on was
stirred at_ - ?¢ Ss t hen cannu ated into saturated NHMCL and

extract ed it SR FeSPERHQMt er t hen bri ne, dried and

concent rat ed~i n vcccuo Morei yertivhl @ty illeeteiting th8iageheiehasy (silica gel;
hexanel Et QAc 1 then n oiLl, cont am£H; ted with

Nebensyl - (R - BAEERPufinal pmbReitioH cOluRising AR hRL Mg SONPEIRIE O i n vat er
and extract eddesdribeil abowe aaﬂfmph@#njaceﬁhmaﬂymeptalﬂpmmmr eAnothed over

Vo, CDO12) “eeé%f%‘éﬂ*ﬁ?“‘?&}% S%E%%éh Al RaHOeision A BT (370
(1H, d), B 70cqmbining,amgy oftheepmpp: smhe ghove amd @1H dd), 6.74 (1H,
d), 7.15-7. 45]phﬁpﬁac8ﬁhc€11§‘hcé éﬁifﬂeZS e‘f')lllusfr%f“tnﬁ}] of8re- Y1) -~

-~a~ nwW estel yZ-~~ sﬂ(ias argo sol uti.on ester ~ (70
g) in EtOH (2@@’%90“ HoRPRoses Mtaep Aymace 56@@@5%% Pd(OH) 2 on

carbon. The rrbdmprﬁm@%oﬁibaﬁmg uﬁyleuf ﬂmeckfdiﬂp@mu@s aas@nb@d labote amd & he
resulting mxtyre wa .After filtration through celite

(washi ng wi t hP euﬁﬁﬁﬁgoq"ifgﬁialaﬁ ca}%ed in vacuo to afford 20 a waxy
solid. This was d| ssol vEerther2ilustrating ¢he dndeptionds tacthethod ofitegdting et her

2x200 ni). Thg full
ga;(urat ed) and extr eg h?%eéﬁ‘@é{ﬁ%%gﬁﬂyﬁntaggﬂsﬁr?g%%glrtggjg§04 ut hg
sol vent was rrétmwéer uhav iginged Heeneof,| compriging administeringota théi ch
solidified Inrddiﬁnian@mérapaﬁtﬁbﬂ 1HNfrdctBfe Mflbun@l?a@la?:)y f%h@%ofn%Hu.nH)s 2. 61

gin g;j ) 3 GZQQéWI%Qjﬂggé\ge 1§rgéga )ch(,al co%timon 15 scglected ﬁ[‘oxgalg'dn dd), 6.93
P~, ~YI Lglzoj I ~r¢s\6rpmnpbsﬂedp3r6ﬁ3hrestenos1d1 didbetic réignopathni, anacular30 ~

or opanol ?Eoéaﬁ@ skptfogh aobnfinin, A8 ABMbrants, ifnetuilioh WL " 5,

mol ), NaOAc @iseagegcanwes, tainpr grawih, amd metastasis. cMare prefdrablyiethe dehyde
-~ (8.1 0, 24cchdiiR)is &1&@&%@:&%&&5&&1@ aM@Tanderd MG prefdiabl d(i the May

2002 the m xture ,tlrre m nutes, then cooled to OC and Na
(5.66 g, 90 nﬁ%‘?“é’éi’d’é’*d” OB‘PI‘@SF%t The resulting mixture was allowed to

warmto rzpm tenper at ur Merecspdcificallyy éﬁémi;ﬂifjﬂhgbﬂ{@hﬁrelmiomld almhethed of
I ouah Cel | Bl GBI bt it ¢ BB, RERA NGBS, 5
(to pH ~10) acemprising eekninistering £6 thelmBEn®mAal aTiherapentichlly esffectivec
ST CEPARESE A RS B B sl 0,1 0
cont am nat ed meosﬁ%n@f LR &i@bm n?referably, the integrin antagonizing
30 effect is an avp3 antagonizing effect; more specifically, the avp3
‘ antagonizing effect is selected from inhibition of bone resorption,
inhibition of restenosis, inhibition of atherosclerosis, inhibition of
angiogenesis, inhibition of diabetic retinopathy, inhibition of macular
degeneration, inhibition of inflammation, inhibition of viral disease, or
35 inhibition of tumor growth or metastasis. Most preferably, the avp3

-75-




10 1H NML3, (300 MHO, CDC13) 81.20 (3H, t),1.42 (9H, s),1.7-2 (4H, br m,
2.5-2.8 (84 m, 3.2 (4H, m, 3.42 (2H, m, 3.92 (3H, s), 4.06 (2H q),
5.0-5.4 ( 1H bs), 6.36 ( 1~ br s), 6.72 ( 1H d), 7.12 ( 3+Hmdy2802 7.58
( 1H, dd), 8.0 7 ( 1H d). 15

2- vI) fro,gvlam no' [ - et hyl am no}-nr~u~ni ~, acid ethyl ester (7-7) A solution

of the ester ~ (14.1 g, 26 mvpl) in EtOAc (350 nlL) cooled to -20C was

treated with HCO (gag), for, 10 s th stoppered and_stirred at_ OC for
1.5 hr. The vndagoaizingeffe P'bhﬁﬁ&&h@@@gga B3 eserpblone s Adternatively, dhei n 150

rrLt of \t/vaéI er ?Eﬂtf%iﬁtmagoﬁimsgabﬁacﬁm dvPopahtdgoniZing aﬁéa afzagccn) 4
extracted w an
concentrat ed t%%&%iyéﬁéﬁgt’&%%ﬁ%ﬁ%ﬁr%’@@p %(gg% é I\/EC]-I in
CHC13) gave teffgctalEnsmples;offovfifhantagonizing effdcts ave Ehh‘ibltmn(dﬂo 3

5. 20 ( 3y Bt ) reERebals, herasdlerdid Sl jﬁ%ﬁ#@%‘%@&yﬁﬁ}y,%ﬁﬁH
g) 594(83 (gg) dggengration, inflammatior4viraHdistases o Zufdot, grywily. Examplesd)
5528 G oL B8 i e Mol of oo
in-2-y11-~ nﬂ&mmﬁmrpoq#e wm ~, t~yl t 7-81 T
SR rhe e it it
to -20C P%epﬁ%mrp o6 tRating @nééorgpwey jtepporosis
1,2-di chlbolroehhammﬂﬁnT all jn dee@\hheeedmhmtph}mngmdmimdsttzémyter?er zcitured
renai ns el o S a r (0] an
Seirred for adnapmel 8 ERRNeGORIYLib o HiRodht hERY o AR iidibiad B
the sol vent wanyeofipe @badmmeuucabcompesmﬂmsddmcuhednahwe n Et OAc and

washed successively w t ha 38% | ayer
was dried (Na2S04), and concentrat eh‘glﬁ)n&tg/oglgcuo iﬂlgle\%iogln m?ﬁ@@?ﬁf
Col um chA8nattseatipghypsrealcamia of ra%lmm.rps@emrgp 0 bonas an oil. 10

1H NWR (300 Mggetddeades, iddbritdtdisdask, Qﬁ Hidls& E;?erié’ﬂﬂlctﬂﬂ} 2.68
off ﬁm :

1H, dd), 2.9- 5-3. 3H.
51. 11 (2?4, q) el€°§‘°§"f|%n “mé% ?-%H&" fy i "ché@ﬁ BY), S)7 03

(1H, d), 7.60 mﬂupedlmbte@ema,(émd gll1)1cocb5t16¢j1d~t1(e&tﬂenlbonvw mammal in need
-vl)-3-d2-yxo i

1. 81lna~ht hvri &ﬁ g focf’“’;"'f FI - ﬂ%ggol IIIEI n- th_xe sz)u%ma%ni} gherape\%yaéy To a
sol ution 80 t reﬁwgtvsramupé ofigny of the mpqunds e eny(@tthe phagmacgutical (30
m.) at room t%ﬁ?ﬁ%ﬂbﬁs‘&%ﬁﬁ 9 WeNaCH sol ution (22.3 L, 22.3 mmol ) and

the m xture stirred for r 20 re val of the solvent n vac
the residue was treated F?\PES ngethempant 19%%@&1“5%8

Col utm chr onatsagy apthe ﬁmbb@d@dbﬁbﬁbé& abbﬁéllﬂ‘the &%ﬁﬁ%ﬁﬁ NHAOH/ H20
20: 10: 1: 1then 13}%9? ]fggge%e 1\;/\/na/hwas Cri{lgtaqu séeo Oroglrgi%@mrrum
amount of wat dRCGIFATIT Tor 2Be trtaent andir Breyapians ogieo
25 ~mammal in need thereof. Still further exemplifying the invention is the
use of any of the compounds described above in the preparation of a
medicament for the treatment and/or prevention of bone resorption,
tumor growth, cancer, restenosis, atherosclerosis, diabetic retinopathy,
macular degeneration, inflammation, viral disease, and/or
30 angiogenesis.
Also exemplifying the invention are compositions further
comprising an active ingredient selected from the group consisting of
a.) an organic bisphosphonate or a pharmaceutically
acceptable salt or ester thereof,
35 b.) an estrogen receptor modulator,
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25 1H NMR (300 MHz, CD30D) 81.75-2.1 (4H, n), 2.55-3.1 (8H n), 3.28 (1H,

), 3.3 ( 1H n), 3.4-3.55 (3H, m), 3.63 ( 1H, q), 3.85 (3H, s), 5.47 ( 1H

dd), 6.55 (1H, d), 6.80 (1H, d), 7.48 (1H, d), 7.68 (1H, d)3,1 MaP2002H, d).
i

In a further enbodi nent, the R-enantioner, i.e. 3(R-(6-(630 "
2-yl)-~ropvll-imdazolidin-1-yl)-p,~~uionic acid was prepar ed by
substituting N-benzyl-(S)-a-nethyl benzyl am ne for the N-benzyl-(R)-a

nmet hyl benzyl amine in preparing internediate ~. . 112 31 May 2002 In yet

a further enbodi nee), taeytatosicdantiproliferativeagent, t h -1
2-vl)-prog~.l-imd ol i g I GhEl prepared by
substituting racem&? I\L%Iﬁa&?%éhﬁ%tlﬁy?genz %m ng of the N-benzyl5

(R) - a- met hyl benzy| @i neaRa néneé ﬁbro blagtidesivesa or £t OH gr

Et BBr 5 )2(2N E\DZEJ[ L Yat&let—d‘enve‘d Nd\hﬁh letﬁtsg §$~ 0.212 I dded
to (ra'?gnol Ezgéyyr§ | n%ﬂ?ﬁi@é"ruﬁsﬁoﬁ[ﬂ&rﬁlt Zt el( y di sgbl véd T(r)mt %ﬂ \évas aeee
e o g oD MOk O e BT S T
renoved in vgcuo t? tﬁ%%@i‘?%ﬁ%%‘? an@& bet ween water and Et OAc. After
16 extraction wt h1 Et Ofa prerylatidre inhiigore suely as a/vﬁm'nnsyhemmfetaslar i ne,
sed a5 Such i ﬁ”?hé‘)ﬂéiﬁf‘ﬁ?ﬁ‘a‘j or % it s drafitspha Taipbitef o AaHe
4.33 (2H1Qy), 6.63 (1H, arpesy \/geram, &eramol tranafsresthebltmzo - 113 31
May 2002 The title corrpmqnﬁtﬁrg@%hgfﬂar ed from $~ using the procedure
described for é e S%ﬁ'{ﬂ‘ eu?elrsetoal “Dominant-Negative Inhibition of Flk-1

Suppresses the Growth of Many Tumor Types in Vivo”, Cancer

Research, 56, 1615-1620 (1996), which is incorporated by reference herein

15 inits entirety).

Preferably, the active ingredient is selected from the group

consisting of:
a.) an organic bisphosphonate or a pharmaceutically
acceptable salt or ester thereof,
20 b.) an estrogen receptor modulator, and
c.) a cathepsin K inhibitor; and mixtures thereof.

Nonlimiting examples of such bisphosphonates include
alendronate, etidronate, pamidronate, risedronate, ibandronate, and
pharmaceutically acceptable salts and esters thereof. A particularly

25 preferred bisphosphonate is alendronate, especially alendronate
monosodium trihydrate.

Nonlimiting examples of estrogen receptor modulators
include estrogen, progesterin, estradiol, droloxifene, raloxifene, and
tamoxifene.

30 Nonlimiting examples of cytotoxic/antiproliferative agents
are taxol, vincristine, vinblastine, and doxorubicin.

Cathepsin K, formerly known as cathepsin 02, is a cysteine
protease and is described in PCT International Application Publication
No. WO 96/13523, published May 9, 1996; U.S. Patent No. 5,501,969,

35 issued March 3, 1996; and U.S. Patent No. 5,736,357, issued April 7, 1998,
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1H NMR (300 MHz, CDC13): S 1.25 (3H, t),1.39 (3H, t), 2.61 (1H, dd), 2.67 5
(1H, dd), 4.15 (2H, q), 4.34 (2H, q), 4.40 (1H, dd), 6.?1 (1H, d), 7.62

(1H, dd), 8.11 (1H, d). 3(S)-(6-Et_hoxw-t _ 31 May 2002
"din-3-vl)-3-f2-0x0-3-.f8-(5.6.7,8-tetra~,vdrol 1' r 10 The title conmpound
~-4 was prepared from, -~ and$~ using the procedure described in Schenme 2.

1H NVR (300 MHz, CD30D) 81.37 (3H, t),1.8-2.0 (4H, n), 2.65 (2H, t), 2.82
(2H, t), 2.95-3.10 (2H. m, 315(2Hr‘r) 3.23 (2H, dt), 3.46 (2H m, 3.51
(2H, t). 4.32 elrof whichsare igcomporgted d:me%:encajher@nam theiy enfirety.57 (1H,

d), ?2.76 15 ﬁga]] 1 %:nf@ﬁb D NH2
t Zant but yl af:r gﬁ»gt%ﬂk pl%téa'”se@ iﬁgﬁl o‘&"%ﬂe‘?s‘“ﬂg" ﬁ? e M"'
CH3CN THF, - 7sdiggase conéetzpea. aR f/urwz alstwsaw:g

NHz ~N 1, 4- Q/Chﬁﬂebf&ih faifiolleling) A€ hcidié PH's afHepsd Hﬁlbﬁﬁl ad&'tj}bé\lr (I)ZH

IR Doyt s e e
(50", 344 mméédrpt]rondwlmhﬂhinﬁg(ﬂl@ ddgradationnaf| 6ollatgten fibérel and bes Khuse
(3.09, 9.8 mMpleAnd A((Pebtheht of bone regorptlon diseases, such as osteoporosis.
The present invention is also directed to combinations of the
compounds of the present invention with one or more agents useful in

10 the prevention or treatment of osteoporosis. For example, the
compounds of the instant invention may be effectively administered in
combination with effective amounts of other agents such as an organic
bisphosphonate,” an estrogen receptor modulator, or a cathepsin K
inhibitor.

15 Additional illustrations of the invention are methods of
treating tumor growth in a mammal in need thereof, comprising
administering to the mammal a therapeutically effective amount of a
compound described above and one or more agents known to be
cytotoxic/antiproliferative. Also, the compounds of the present invention

20 can be administered in combination with radiation therapy for treating
tumor growth and metastasis.

In addition, the integrin avB3 antagonist compounds of the
present invention may be effectively administered in combination with a
growth hormone secretagogue in the therapeutic or prophylactic

25 treatment of disorders in calcium or phosphate metabolism and
associated diseases. These diseases include conditions which can
benefit from a reduction in bone resorption. A reduction in bone
resorption should improve the balance between resorption and
formation, reduce bone loss or result in bone augmentation. A reduction

30 in bone resorption can alleviate the pain associated with osteolytic
lesions and reduce the incidence and/or growth of those lesions. These
diseases include: osteoporosis (including estrogen deficiency,
immobilization, glucocorticoid induced and senile), osteodystrophy,
Paget's disease, myositis ossificans, Bechterew's disease, malignant

35 hypercalcemia, metastatic bone disease, periodontal disease,
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mmol) in 150 nL CHgCN was purged with argon for 5 mn and subsequently
refluxed at 110C for 20 hr. The m xture was then cool ed and concentrat ed.
The residue was purified using silica gel flash -115 31 BaWwZp0802

chr omat ogr aphy (Et OAcJhexanes 1:1) to afford the desired product -~2 as a
solid. Rf (silica, EtOAcl hexanes 1:1) = 0.26 50- z hnt i pro_pionic acid
tent-b, ~z~l ester !, ~,~ To a cooled (pC) solution of (R)-(+)-N benzyl -

nmet hyl benzylanmine (4.0 g, 19 mmol) in 50 nL THF was gradual |y added

TN i, sobognt v, Sy g e 0
mol) in 20 ﬁk"-‘%ﬂ &F}FWS H‘E}SBOSI%%FﬁE‘% %rnéde‘ﬂér?% 78C
it was t Ei e:{a’;1 rettg,a?yh INbiﬂé?iBedMe) resorptice, cm@bm&@panmﬁ bplpadahelagl@llynd
ot hbr e anieh PAGRSYLAR PrdsEhat Fof CAHi-ARRyS aﬁ@&s&%ﬁﬁ%&*ﬁé@@ due
was purififed besalgvisited by this trdadmenthiSimdlany, Wx(esent\mvmmmsvoul Be to
arford the dealdsf iR iReHGsise Bongnakd in %atxe?&h S#in S *l?ﬁﬁn 1:1) =

0.28 20 -Ani | 10% Pd/ C
t0.4 g) in 1od¢ﬁc1mm i1, prgterred ¢ ndtngaﬁwn@ram simpulianeone AT heat ed at

78C. 1, 4- Q’C|ﬂ|ﬂ@ﬁ?diixﬁglerda%nﬁnts%£ahmfe o aﬁﬂagﬁa@uafﬂye 96@@& The 25
reaction m xture was st g_nga%s hr andfllteredth{ougﬂ ad.

The sol uti on WYEIEORCERT & dormoneAqcgeiagpgue,aption yoschtiog 4 o q gel
fl ash chrimprat figré rRbyapdHenbadodeptibingéhdrkanic Bisphosphoahter preferably. To the

oil (1.2 9g) inlﬁgrrrLtEO%vgasmtrole dHCI gas for 10 mn. The m xture
was stirred 2% °ROTARAS AR 88%%t 8 afford the 30 , desired product
~ as the HC1 salt. 1H NvRa¢eidaneg witihibp)metlidiof the piesnd inventieh, tige 08

455075 02" ( %“%‘di‘agfg%ﬁ% gfl_éz e %ﬂlﬁ)mf%&ﬁl fag ; q@ﬁn%éggd 2H),

~S) - ( 6- Ani no-separately atydifferenttimes during thegonrge of gtranmvsn - 1-z - 1
The tlthssomﬁéraﬁl vmr &dsﬁi‘glé bsmmaﬁahtfofmrsoﬂrheaﬁécaﬁd ~ using

Shg ;1)r C,jé?dliwm%%% In?lggthlegeé %m;)elunéerstowR as emogracmg aﬂjs uclz:ﬁ reg1mes ot( d,
simultaneous or alternating treatment, and the term "administering” is
to be interpreted accordingly. It will be understood that the scope of
combinations of the compounds of this invention with other agents

20 useful for treating integrin-mediated conditions includes in principle
any combination with any pharmaceutical composition useful for
treating osteoporosis.

As used herein, the term "composition” is intended to
encompass a product comprising the specified ingredients in the

25 specified amounts, as well as any product which results, directly or
indirectly, from combination of the specified ingredients in the specified
amounts.

The compounds of the present invention can be
administered in such oral dosage forms as tablets, capsules (each of

30 which includes sustained release or timed release formulations), pills,
powders, granules, elixirs, tinctures, suspensions, syrups and
emulsions. Likewise, they may also be administered in intravenous
(bolus or infusion), intraperitoneal, topical (e.g., ocular eyedrop),
subcutaneous, intramuscular or transdermal (e.g., patch) form, all

35 using forms well known to those of ordinary skill in the pharmaceutical
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Hz, 1H), 7.03 (d, J=8.7 Hz,1H), 6.47 (d, J=8.? Hz, 1H), 6.34 (d, J=8.7 Hz,
1H), 5.38-5.30 (m 1H), 3.40-3.37 (m 2H), 3.26-3.16 (m 4H), 3.03-2.86 (m
2H), 2.70-2.66 (m 2H), 2.55-2.50 (m 2H), 2.14-2.02 (m 2HB4 MaP200279 (m
4H). 10 - 117 31 May 2002 Oz OH CHO ~(Ph)s | |~ COZEt CH2Cl2 OZ OH CO2Et
ClClL O OHsat'd NaHCOs/ | / CHCls CO2Et HN O 1L1 P I/ nBuLil THE P CO2Et
Ph | ~ NHACUFe Et OH H20 KZCQy/ DMF Mel / NaH DMF s12 OH CO2Et O CO2Et Ph CO2Et

P- 118 31 May 2002 | .
arts. An effective but non-toxic amount of the compound desired can be

employed as an ovf3 antagonist.
The dosage regimen utilizing the compounds of the present
invention is selected in accordance with a variety of factors including
5 type, species, age, weight, sex and medical condition of the patient; the
severity of the condition to be treated; the route of administration; the
renal and hepatic function of the patient; and the particular compound
or salt thereof employed. An ordinarily skilled physician, veterinarian
or clinician can readily determine and prescribe the effective amount of
10 the drug required to prevent, counter or arrest the progress of the
condition.
Oral dosages of the present invention, when used for the
indicated effects; will range between about 0.01 mg per kg of body weight
per day (mg/kg/day) to about 100 mg/kg/day, preferably 0.01 to 10
15 mg/kg/day, and most preferably 0.1 to 5.0 mg/kg/day. For oral
administration, the compositions are preferably provided in the form of
tablets containing 0.01, 0.05, 0.1, 0.5, 1.0, 2.5, 5.0, 10.0, 15.0, 25.0, 50.0, 100
and 500 milligrams of the active ingredient for the symptomatic
adjustment of the dosage to the patient to be treated. A medicament
20 typically contains from about 0.01 mg to about 500 mg of the active
ingredient, preferably, from about 1 mg to about 100 mg of active
ingredient. Intravenously, the most preferred doses will range from
about 0.1 to about 10 mg/kg/minute during a constant rate infusion.
Advantageously, compounds of the present invention may be
25 administered in a single daily dose, or the total daily dosage may be
administered in divided doses of two, three or four times daily.
Furthermore, preferred compounds for the present invention can be
administered in intranasal form via topical use of suitable intranasal
vehicles, or via transdermal routes, using those forms of transdermal
30 = skin patches well known to those of ordinary skill in the art. To be
administered in the form of a transdermal delivery system, the dosage
administration will, of course, be continuous rather than intermittent
throughout the dosage regimen.
In the methods of the present invention, the compounds
35 herein described in detail can form the active ingredient, and are
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Pd(OH) 2/ H2 MeOH/ AcOH H20 i/ H2ZN COZEt 0O ~NOHO Nv ~ NNv _OH U 3-(3-H
roxv-4-nitro~vl)~acrh'c ariy~vl ester (10-2) To a stirred sol ution of

al dehyde ~, (20.28 g, 132.5 mmol) in 5 CH2C12 (400 nl) at rQ@omi4eR062at ure
was added 10 15 (carbethoxynethyl ene)triphenyl phosphorane (46.12 g, 132.5
mmol ) over a 10 mn period. The resulting orange solution was stirred at
roomtenperature for 2 h. The solution was concentrated to one-fourth its
vol une. Fl ash chronatography (silica gel; 30:70 EtQAc/ hexanes) gave the

title conpoun ﬁateﬁéal PWasAkbEhe Wi Eiutabiﬁﬁaé&%gz Hcal

Et QAc, / hexanes TH.IV :
(dd, 1H), 6. 54 dibent %equg iegts qr %ﬁ’erﬂ%@e@ Veéméf%rr herejn Ay 2002
~- (4- Ami no- ? cdz%ie@ihﬁﬁéﬂhls)éstﬁtldbl S@M,;,z@“m‘g 5@5 pedt t{omre?oi)ntzﬁdad &“@mzciﬂio
SUS ensi on o ~

) Pand. HRO ( °§d§§?j‘”ﬁ' EB%‘I?\IGFQW% ersggl’él% grﬁ‘élﬁr Iting
yel | ow suspendike amhcmmihtendsdniﬁhrc@va&dnalaphhﬁthummlqmwtmem was

filtered while hot thr oyah beldde, a6l ddhAle MR CANBRIRIAL S AL

resi due was partitioned between ers were separated

and the Et OAc orappsul®;ithe ackivesirng aemp@amtenan&ee@mbl@dvmmanma h was

d t hout i 25: 75
léts (CE)AC}Mhexgﬁes %H%N&%%%ﬁdw aE B 1(?15?@ Fﬁﬁ@%gggc as“lath?se . 68

(d,1H), 6.20 (SH?IB'—} sugroge, giucogs, mat. Jd ?‘é@omm%’@ﬁ‘{fp s@pga e»

3t f4- (5 CIIPO [ Qneeﬂbidmf @H&bh&tavcaléﬁmksﬁﬂfdtb;’:lﬁ[aﬂmtol@%bﬁbl‘tblh&hdGthteelﬁkel5 TO a
stirre soluti.on O

sat ur at ed NaH&’fS @Oammé# érfmrrh H‘%& %{&6‘&5 g%”é’(?ln%#vaﬁa%i

chl oroacetyl chiubiheé Wl.thgmyrbralzzhom ~void, ) pharnihieiugidally atgepiablecitaet

d ise to t L i d thi t

o opud se 1o bt el Jy AAS, LRR It RndbRONRL S WRork R ERC! | "
was extract ed degired on necessayy; suibableindarsi l@bgm i Wm@mhegmg

with brings d%h@cdl&ﬁﬁ?%@en%@@aﬁoéﬁ@%ﬁﬁb&ﬂ)o&ﬁt& tfto, thevmhfﬂar\efa%

Wi t hout furth urifi lon i ext ste 4 257
Et OAc/ hexanesi’m ers inc Gde starch, fatx natura.? sugars suchRfas glucose or be%a

lactose, corn sweeteners, natural and synthetic gums such as acacia,
tragacanth or sodium alginate, carboxymethylcellulose, polyethylene
glycol, waxes and the like. Lubricants used in these dosage forms
20 include sodium oleate, sodium stearate, magnesium stearate, sodium
benzoate, sodium acetate, sodium chloride and the like. Disintegrators
include, without limitation, starch, methyl cellulose, agar, bentonite,
xanthan gum and the like.
The compounds of the present invention can also be
25 administered in the form of liposome delivery systems, such as small
unilamellar vesicles, large unilamellar vesicles and multilamellar
vesicles. Liposomes can be formed from a variety of phospholipids, such
as cholesterol, stearylamine or phosphatidylcholines.
Compounds of the present invention may also be delivered
30 by the use of monoclonal antibodies as individual carriers to which the
compound molecules are coupled. The compounds of the present
invention may also be coupled with soluble polymers as targetable drug
carriers. Such polymers can include polyvinylpyrrolidone, pyran
copolymer, polyhydroxypropylmethacrylamide-phenol, polyhydroxy-
35 ethylaspartamide-phenol, or polyethyleneoxide-polylysine substituted
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1H NWR (300 MHz, CDC13): 810.33 (s,1H), 9.58 (s,1H), 8.02 (d,1H), 7.51
(d,1H), 7.19 (d,1H, 7.12 (s,1H), 6.39 (d,1H), 4.42 (s, 2H), 4.17 (q,
2H),1.25 (t, 3H). 30 3-(3-Oxo-3.4-di hvdro-2H benzof 1.4loxzai May-200p
acrylic .acid et ~, vl ester (1U5) To a stirred solution of (~4 (4.28
g,15.0 mol) in DVF (50 nL) was added K2C03 (4.50 g, 32.6 mmol ). The
resul ti ng suspension was heated to 50C for 12 h., after which tinme the
reacti on was 35 concentrated, The & esj due was artltlon ween sat ur at ed
arins T 150 Wit PAEPeREkEaNes ERTbe ol tEAmPYRRAS OlhH RECERRL The
conbi ned or gamvnenltmpemayvbaf eoupletdidd anclalss lof biedegtadabld poiEhdys usefdl in
concentr at ed. . ( g hex S)

yi el ded ~ as 3%@?%@5&?@ lgg r%f%éﬁf&qd}@g %%@%&ﬁ%ﬁg ?‘I‘}B’_LH NVR,

(300 MHz, CDCpdlygbrolio moid, dapolymess of @pm;mtw azd pelyglycolic. 8did(d, 1H),

n9|O ”0 ~enzg€ly% ﬂ%}<335%19 @% %'% =l oni é%etﬁw po& éé%e'%-o'r

stirred sol ut Pekyagetals)pql ¥¢Jhyd5@ﬁiy$n9arﬁq ygyanaaeyylatenand cogsslinked. or mol )
and anhydr ousahighipdthidiblodl cOpolVaseraifealydidgeld.i t hium (10.3 nl, 2.5

M hexanes, 25.7 mol) via syringe. The violet-red solution was stirred at
OC for 15 mnutes and 15 then cooled to -78C. A solution of 7~ (2.12 g, 8.6

nmmol ) in anhydrous THF Iib@heischearsaaitt dxuntpley behge, varidusheagest! ting

brown sol yion I 8C . f or utes., The. wn sol uti on was
guenched tqt %%gll’sa%% aﬁgﬁ%;fatlt Hgl?ﬁ“ﬁ& ﬁ}ee?(}l {%Sr oom tenperature
and extract edAlcﬂHe with Et 2Acefiheacidmbi ned organic | ayers were 20 washed

w th brine, IME2S04) , Bofake98RNEARSEIfidd.ash chromat ogr aphy (SI l'ica
gel; 15:85 to Z . 75 Et OAc/ hexane52 yielded ~ as a white foam TLC Rf 0. 25

(25 75 Et OAcl BOGRes): 1H NvRé-Badglovzarhomyls) 810.89 (s, 1H), 7.32 (m 10H).,
7.10 (m 2H),BgP:6.91 (d, ||‘Ben€oﬁ3a£(ﬂ» jﬁxytﬁs@ﬁnﬁéﬂh&ﬂmlﬁoﬂ-?’ (g, 2H) 3.96

1H, 3,68 (s, 2H), 2.56 - 4- - Ho f
(1.m41|(;?<azi -7-3(/IS) p|r_2/i oni c a((:gh %1?|1|)‘ %’%ﬁfg‘ﬁ "(Ofgwf’?hggeTo a sti rredenzo

suspensi on of CBICbgh ny, 60@3.rliolﬁemyixb§y onbBhEylokychadbamyder argon was
added a sol utbm of ~ (650 TH (10 nm.) via syringe. This
yel | ow sol ut| S stlrredgggﬁg %4 tl

tTe for 30 m nutes. |odonethane
(0.5 ni, 80 2nas adde yiene ¢hloriden then stirred at room
tenperature fOHFTNS5 additi ggetonifrild nutes. The reaction was quenched with

saturate 31 May 20 The aqueous | ayer was extracted
three ti g’é éﬁ]C]@HZClZ Theeiléjmgl organic layers were washed with

25: 75 £ OAc! heties) | af or dep i B aeneRCeOne e Ol PR L0, 6 (28 75
Et OAc/ hexanesﬁ)ﬁ?ﬂsNNR (300 wﬁz th%)@f‘gémgg iat‘?n |OH), 7.06 (m 2H), 6.91
(d, 1H), 4.62DIAD2H), 4.39 Diisbpropyl d2vdicarbdwyleteos (m 1H), 3.68 (s, 2H),
3.35 (s, 3H) ., pigagGM 2H),1.26 (m 6H).

bt

25 DIBAL-H: Diisobutylaluminum hydride.
DIPEA: Diisopropylethylamine.
DMAP: 4-Dimethylaminopyridine.
DME: 1,2-Dimethoxyethane.
DMF: Dimethylformamide.

30 DMSO: Dimethylsulfoxide.
DPPF: 1,1’-bis(diphenylphosphino)ferrocene.
DPFN: 3,5-Dimethyl-1-pyrazolylformamidine nitrate.
EDC: 1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide *HC1
EtOAc: Ethyl acetate.

35 EtOH: Ethanol.
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10 'n - 1- 4- i r ro~ionic acid ethyl ester (10-8) A stirred solution of ~,
(581 nmy, 1.2 mol), MeOH (10 nL), AcOH (1.0 nlL), and H20 (0.3 nL) was
degassed with argon for 5 minutes. Pd(OH)2 (581 ng) was addgt Mayl2002
reaction was placed 15 under 1 atmof H2 for 2.5 h. The reaction was
diluted with EtQAc and filtered through celite. The filtrate was
concentrated to yield ~$ as a clear oil. TLC Rf .= 0.3 (5:95 MeOH CH2C12) 1H
NMR (300 MHz, CDClS) S?2.04 (m 2H, 6.93 (dd) 1H)) 4.61 (s, 2H)) 4.39 20
(m 1H), 4.13 337(1&0&1@ ¢id. 35 (s, 3H), 2.69 (m 2H), 1.24 (t,
3H .- r -2 - 2( 8 tetrahydr ? na~ht~l ,y~~'in-2-y, ~p~r~ vil-im
~zolidi~-1- yllHQéﬂbnl c acid (1 0395 Tarabepgotria #eound , ~ was prepared
from~ and , X$HOBTY the pr ocqdHydreedfetiZatdatsleSchene 2. 1H NVR (400 MHz,

;’E,) ,Dg/.ssoé ?d?lﬁB&o (t. Zl%?olé%‘ht@é@ﬂ%%%r&séf@ 73 86(219 (18H)1H)3 259?S§s3H),

2.72 (m 2H;, LDA:(m 2H), 1I3thium ddopropfldmideH). 30 , - 122 31 May
2002 Mew - Bocw HBoc N ~ ;%Efba 0 ~ N NaH DVF ~ N tert-BuCH ~ / Mel Br
Br Br Ethyl Pd( Oac) 2% yi Y gP 114 ~C, CH3CN Me~N-Boc ~N /.
CO2Et Pt~ NH2 MMNGPd(G—l)Z/C 1,8pmatityl EntitoNHpitrosbmmaaidinel N~ N-N - 123

NEts: Triethylamine.
NMM: N-methylmorpholine.
10 PCA-HCIL Pyrazole carboxamidine hydrochloride.
Pd/C: Palladium on activated carbon catalyst.
Ph: Phenyl.
pTSA - p-Toluenesulfonic acid.
TEA.: Triethylamine.
15 TFA: Trifluoroacetic acid.
THEF: Tetrahydrofuran.
TLC: Thin Layer Chromatography.
TMEDA.: N,N,N"N'-Tetramethylethylenediamine.
TMS: Trimethylsilyl.
20 The novel compounds of the present invention can be

prepared according to the procedure of the following schemes and
examples, using appropriate materials and are further exemplified by
the following specific examples. The compounds illustrated in the
examples are not, however, to be construed as forming the only genus
25 that is considered as the invention. The following examples further
illustrate details for the preparation of the compounds of the present
invention. Those skilled in the art will readily understand that known
variations of the conditions and processes of the following preparative
procedures can be used to prepare these compounds. All temperatures
30 are degrees Celsius unless otherwise noted.

The following Schemes and Examples describe procedures
for making representative compounds of the present invention.
Moreover, by utilizing the procedures described in detail in PCT
International Application Publication Nos. W095/32710, published 7

35 December 1995, and W095/17397, published 29 June 1995, both of which
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31 May 2002 -tent-Bu~xycarbonvl am no-5-am nopy~di ne (11~) A solution of
2-am no- 4- bronopyridine 1~;~ (10.1 g, 58.4 mmol) in 150 nL of nelted
t-BuOH was treated with di-tert-butyl dicarbonate (14.0 g, 64.May2002.
After the solution was stirred for 12 hr, 5 the solvent was evaporated. The
residue was purified using silica gel flash chromatography (CHC 3/ hexanes,
5:1) to afford the desired product 1~-2 as a solid. Rf (silica, 100% CHC13)
= 0.56 1H NWR (300 MHz) CDC13) b 8.82 (bs, 1H), 8.38 (d,1H), 8.78 (d, 1H),
7.78 10 (dd, 1Hare-iricospoxateddsy referente hetein in thein entirety,dm cxfnmﬁcﬁog 22.0

grloereldnf (5)2 21(5 m ntﬁéggsgll-g a&gﬁgﬂh‘?—hg{ ?#L%fo‘%&ﬁﬁixyll n-one poﬁ't:'%n

The reaction nreadilyeprepare:a drémntalrcommund& @%ﬂt@pmemtswemom aimed
extracted thr eﬁeféxffesA&ﬂiﬁ'br?dl /I fof ! fnerﬂ‘?‘e%@ﬂ@@éhﬂ fs yere

A R NSRRI 10 %%%L%fﬂe &revagdrepgﬁnég%fd“e
iﬂ;_lf &RAC?' 228020 ﬁl% f@inmriﬁdaﬁzlonzse@SClde sD.Cd REﬁen@ﬁﬂeré‘d&eﬂe@ﬁ% s SIRtRetic g 40
(5. O1) 25 r ApREEes ko B Ayisho Abids; Petrghe ?Zv%r%gg?oﬁ%"ﬂrﬁ?? ?33%{{%@8?
acrylate (6.3 ELet eb, Emmtc)selactavet.ﬁbyndmsweo/{ BiAmito AfzdsBAddvdcﬁ;mzca

tSE)I n1(3 %&phogg%r]%&q é7339&1116% H.)ragﬁmp 3?;‘%*% %ﬂéﬂﬁ’lrﬁ re f.uxed
at 110C fol0 2otaughrmd§uggan,rM R/ast aiocJ eMednEh@Uhcéﬂ%a?%gﬂ% 4Ldhe - was
purified usingegiyrydsp- apdmfnleai%ftaﬁ@heaﬁtzm (Ait ehel e wmes. Chém. t9995

e AR b Gl g i 0

(s, 3H),1.54 (., 09%)Ched, 1993,38), 7948179561, an’ﬂ]ﬂl\dazlaiﬂm and 2-bosylamind-f3- mi

enoyl am ne. (BoREings 58 38hehy 0 Xud (Bl et ol Biod Motk G FoaTei0hs 2,

hr. The crlie 6, 339-344. The references described in this paragraph are all also
incorporated by reference herein in their entirety.
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reaction m xture was purified using silica gel flash chronmatography

(Et CAc/ hexanes 1:3 to 1:1) to afford the desired product ~,1-~ as an oil.
Rf (silica, EtOAc/hexanes 1:1) = 0.63. 10i er - ar -mi 3tiMhy200%| ester
(I'1-6) A mxture of ,~, (1.5 g 3.6 mmol), 20% Pd(OH) 2/C (0.3 g), AcOH (5.5
m.) and EtOH (50 nmL) was purged with argon 3 tines under vacuum The
reaction mxture was stirred under balloon hydrogenation I5 condition for
16 hr and filtered through a celite pad. After solvent renoval, the desired
product 11~- was obtained as the acet%lH NVR (300 WHz, CDA 3) b
S.38 (d, 1H), 7.70 (m 2H), 4.50 (dd) P (g, 2H), 3.40 (s, 3H), 2.80
(m 2H), 1.25 (t, 3H. 20- 21 -i z - 1- i n" The title conpound ,~ was
prepared as the TFA salt from~ and 1~ ysing the procedure cribed in
Schene 2. 1H NWR (300 MHz, CD30D) S 7.92 (dd, J=9.6,1.6 Hz,jH), 7.79 (d,

J=1.6 25 Hz, 1H), 7.57 (d_.J=708f Hz, 1H), gEP3 (d, J=9.6 Hz IH 0K 63 (d,
J=7.6 Hz, 1H), 5.28 (m 3.51-@6% 5H), 3.28-3.17.(m 3H), 3.05 (m

2H), 3.02 (s. 3H), 2.822H), 2 oRH) . 1. (m 4H). - 125
31 May 2002 Ph F Br Ph /" C02Et Me Ph~N~Ph n-But i F H2N-CO2Et Ph F a

P N~CO2Et Bn \\ Et hyl Acrrlate PA{OAC) Z Pa(OH 2, H2Xgy¥ N N
i NaH, DMF
11 P12
PPA, PhMe
0 o

Ethyl Acrylate,
Pd(OAc),, DMF

A Br
1-4 COzEt ) 13
Me
Ph/LN/\ Ph
H
nBuLi, THF
0 (0]
Pd(OH),, He
Me z ) z
2 E A _COgEt
Pk 1|\I/\/COQ t HzN/\/ 2
Bn 15 1-6
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~'"NL--J Ph F/ NOH 12 5 A solution of 2-fluoro-4-bronobi phenyl (~ (7.5
gm 31.8 mml ), ethyl acrylate (4.3 nL), Pd(OAc)2 (0.714 gm 3.

tri-o tolyl phosphine (1.94 gm 1.5 mmol), and triethyl anine dMaYrZWzvas -
126 31 May 2002 heated to 100C in a sealed tube fox 12 h. The reaction
was cooled to roomtenperature and diluted with dichloronethane (40 ni).
The organic solution was washed with 10% aq. citric acid (20 nL), satd. aq.
NaHC03, and brine (20 n) . The organic soI utlon was dried over MySO04,
filtered, 5 and-Brome-3+22-diethoxp-ethox izene flr2) f i ed by fl ash

chrorr&;lographly (955 to 9Qald, 10/6@%&2 1Pgd 1!§6tﬂﬁ1ﬁ?iﬂmﬁ‘ @oper - -
as a Ite soli %, e es -
1- r i n' acid éls:\){"’é‘ﬁ”(dﬁf SQU&H&& '(atb' iﬂ DI\)D-S)@O mL)

E R) - E +2j- N- ?enzwtv)exa@@l ?:hiiulh befiey |thmaal@ht(18n9~a&1_%oxli\iﬂ l&efftﬁd %olu&o'ﬂ'ﬁaé is@&gaﬂ) \lfv;als
reated w u i,t hi u a s i,n an mo

15 After st f%ga"i/ nrﬁTr‘?(Oz He- %T%F@%W% fRdr 8 e‘Hﬁ?’d’ C and

t ][ eated wit h abﬁmhuacetaldehydetchethy‘} acbtald1§,3624, Bl516uhinol)y ThE sohition.) .

After stirrin I

sole (5 nm), gﬂ'& tlhe%' gbﬁ fgp Yle Bl e re%t?ﬁ&g%e &{}urgha/ae?%aé\ué?ed
with Et20 (100Wih Etg d3v’oh {Tﬁ' f@%ﬁidﬂgén@rﬁ racly wene wa iye atd ag

NaHCO3 (50 ni) méi’/q@\% &f; NaQIPA00 ) afid brAR(2OD marfeawar)Mgsm bri ne
(50 nmL). The sQlution was dried Od\;ﬁ%l MyS04, flltired nd concentrated. The

resi due walP pubilteredapg congemirate Sﬁ’g’rlpglﬁﬁﬁgél oW %bganes/ Et QAc) to give
adduct . TLC R![‘LERM:&MIWO% la@@@%@/&@khﬂé@n%) 25 -2- - 1- I t r A
solution of th

(90/10 n) ms% a?g@ﬁjcé?‘?ﬁ @;,ggl( 8?@)‘12@ ’d praced
under 1 at m of JB.8dAz), Bc99 (R 28, Jaeci8 Hz2)N3713, pﬁ{), |1c223(t(6H5Jg=)7 szB’d( OH) 2
were added after 24 h, 48 h and 144 h. The reaction m xture was purged with

axgon, filtered through Celite, and the filtarate dissolved in ag HCO
(pHEl) . Thb agbBuemerbenzofunandd-dashed with Et OAc, neutralized with satd

aq NaHCOg, and extract ¢ edTB"'ébh@ﬁ%f(tﬁe&c%&l'iz in THR1SRTRDDSAL Wi dded

sol utions were was 27
polyp osphonc acid (20 g). The biphasic mixture was heated to 100°C

and stirred at this temperature for 4 h. The mixture was cooled to room
temperature, poured onto ice, and extracted with Et90 (2 x 200 mL). The

20 combined organic extracts were washed with saturated aq. NaHCO3 and
brine. The solution was dried over MgSOQ4, filtered, and concentrated.

The residue was purified by flash chromatography (100% hexanes) to
give the product 1-8 as a yellow oil.
TLC Rf = 0.3 (100% hexanes).

25 1H NMR (300 MHz, CDCl3) 6 7.68 (s, 1H), 7.60 (d, 1H, J=2.1 Hz), 7.46 (d,

1H, J=8.4 Hz), 7.36 (dd, 1H, J=8.1, 1.5 Hz), 6.75 (dd, 1H, J=7.1, 0.9 Hz).

- Z -6-vil- i i -
A mixture of the 6-bromo-benzofuran 1-3 (1.74 g, 8.79
30 . mmol), ethyl acrylate (1.09 g, 10.98 mmol), Pd(OAc)2 (0.099 g, 0.44
mmol), tri-o-tolylphosphine (0.268 g, 0.880 mmol), and sodium acetate
(3.60 g, 43.9 mmol) in DMF (10 mL) was heated to 100°C in a sealed tube

for 4 h. The mixture was cooled to room temperature, diluted with
water, and extracted with Et20 (2 x 40 mL). The combined organic

35 extracts were washed with brine (30 mL), dried over MgSO4, filtered,
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31 May 2002 with brine, dried over MyS04, filtered and concentrated to give
the desired product ~,. 1H NWR (300 MHz, CD30D) S 7.41 (m 8H), 4.10 (m
1H), 4.d6 (m 2H), 2.73 (m 2H), 1.18 (m 3H) ppm 5 3(S)-312May@OO2- bi nhen
1~-4.--,vl1-3-(2-0x0-3-t13-(5.6t 8-tetrah dro f 1.81m

"din-2-yl)-~_oRyl _~~tnidazolir~;n-1 yl) pr@-~~nic acid 11.2-5) The title
conpound ~, was prepared from 2-9A and ~ using the procedure described in
Schene 2. 10 1H NWMR (300 MHz, CD30D) b 7.49 (m 9H), 6.64 (d, J= 7.3

Hz, 1H), 5.49 &md cbhrentraddd.( Mhedtdsidie Sts(purifidl, by fladh(chrodidtogiadhry (M

4H) ppm - 12 ' H Pa3R-.. O CO2Et
1. Fe, AcOH 2&%|Wké&%e§$ﬁ% &}%’B#%é ‘i%t%ﬁé?s g ‘(&W%ﬂ%ﬁ " 2.
Pd(OH) 2, H2 (FLCOREsAES (H0% ethiyNacetabe/HeSanes). _
1H NMR (300 MHz, CDClg) 5 7.78 (d, 1H, J=15.9 Hz), 7.68 (d, 1H, J=2.4
5 Hz),7.66 (s, 1H), 7.59 (d, 1H, J=8.4 Hz), 7.43 (dd, 1H, J=9.0, 1.5 Hz), 6.78
(m, 1H), 6.47 (4, 1H, J=15.9 Hz), 4.27 (q, 2H, J=7.2 Hz), 1.34 (t, 3H, J=7.2
Hz).

3(S)-Benzofuran-6-yl-3-[benzyl-(1(R)-phenethyl)-amino]-propionic
10 acid ethyl ester (1-5)
A solution of N-benzyl-o-(R)-methylbenzylamine (1.32 g, 6.30
mmol) in THF (25 mL) at 0°C was treated with n-BuLi (2.52 mL ofa 2.5 M
soln in hexanes). The resulting solution was stirred at 0°C for 30 min
and then cooled to -78°C. A solution of acrylate 14 (0.681 g, 3.15 mmol) in

15 THF (5 mL) was added. After stirring for 15 min at -78°C, satd. agq.
NH4Cl soln (5 mL) was added and the cold bath removed. The mixture

was warmed to room temperature and extracted with Et20 (2 x 40 mL).

The combined organic extracts were washed with brine (30 mL), dried
over MgSQy4, filtered, and concentrated. The residue was purified by

20 flash chromatography (10% ethyl acetate/hexanes) to give the B-

aminoester 1-5 as a yellow oil.

TLC Rf = 0.8 (10% ethanol/dichloromethane).
1 NMR (300 MHz, CDC13) § 7.58 (m, 3H), 7.41 (m, 2H), 7.22 (m, 9H), 7.59

(s, 1H), 4.58 (m, 1H), 4.05 (m, 1H), 3.91 (q, 2H, J=7.1 Hz), 3.72 (m, 2H),
25 2.62(m, 2H), 1.21 (d, 3H, J=7.2 Hz), 1.03 (t, 3H, J=7.1 Hz).

A mixture of the dibenzylamine 1-5 (1.19 g, 2.78 mmol) in
30 EtOH/H20/AcOH (26 mL/3 mL/1.0 mL) was degassed with argon and

" treated with Pd(OH)2 (1.19 g). The mixture was placed under 1 atm of
Hg. After stirring for 18 h, the mixture was diluted with EtOAc, and
filtered through celite. The filtrate was concentrated and the residue
purified by flash chromatography (10% ethyl acetate/dichloromethane) to

35 give the ester 1-6 as a white solid.
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1. To a solution of aldehyde ~, t15.0 g, 98.0 nmmol) in CH2Cl2 (300 nL) was
sl ow y added car boet hoxynet hyl enetri phenyl phosphorane -129 31 May 2002
(34.1 g, 98.0 nmol ). The orange solution was stirred for 131hMay 280Ri ent
tenperature. The solution was concentrated to a paste and purified by flash
chr omat ogr aphy (10% Et CAdCH2Cl 2) to give ,~2_ as a yellow solid. TLCR =
0.51 (30% et hyl acet at el hexanes) 51H NI\/R 300 MHz, CD30D) 8 8.08 (d,
J=8.4 Hz, 1H), a5 J15Hz 1H), 7.27 (dd,
J=8.4, 1.5 Hz,ﬁi ,%.D 72%&!1%@1 ap8) g J=7.2 Hz, 2H), 1.32
(t, J=6.9 Hz, zxélDaﬂB)as themﬂuoraaaetate sali: §4.25 &b/ 1Hj on of
t he nitrophen n rrL) Was
added iron du?{t's%ﬂgijg8g(&z li_z)hﬁbﬁ? 2’#8 BW ﬁlés %é@ (%/mﬁprﬁ(ﬁ)

stirred for 3(21'19; B-?é]t(nmﬁﬂl;i?o 19 éopi2kDu R 98/ms, 21Dt el 2 dt,18H, J+7.80FH). Cel | t~
and the Cekite bed washed with EtOAc (2 x 200 ni). The filtrate was
cautiously neutralized 15 with satd ag NaHC03 §3 X 100 mL). The sol ution
was dried over MyS04, filtered, and conc 2 The residue was purified
by flash chromat ography (5% MeCOH in CH2C12) to give an orange solid (9.6 g,
81% . A portion of thigsolid (4.5 g, 21. 7 rrrml) was di ssol ved in,THF (150
nm) and treated with 1]j1- carbonyl diim @@&ﬂ 23.8 mol ) ,jfand 20

t he sol ution 3attu 4 haT IQ@OHQS
diluted with Et Qhc (100 r@ and wash Cﬁlth TO% FC (30 ni)[ and brile

m.). The solutidd was dried over MySO04, £i | tered, and concentrated. 3
residue was purified by flash chronmatography (5% MeOH in CH2Cl2)940 Qi ve
1,~, as a yellowsolid. 25 TLC Rf = 0.49 (5% MeOH CH2C12). I H NVR (300 MHz,
CD30D) 8 7.77 (d, J=15.9 Hz, 1H), 7.55 (s,1H), 7.41 (d, J=8.4 Hz, 1H), 7.09

(d, J=8.1 Hz, 1H), 6.47 (d) J=15.9 HzQIH), 4.22 (q, J=7.2 Hz, 2H), @.31 (t,
J=7.2 Hz, 3 3- ' i t 13-4)| A
sol ution ofl_QRl)o&a}l)eéﬁ\El%enzyl %\m{t&m\y(ﬁcn? ne &B&Bea,ewnn THF

(120 nL) at OC eat ed WWBuLl (7CHg L ef—e—2-5 MQSolP in
hexanes). The resu t| ng sol ut irred at 0OC for 30 n and t hen
cooled to -78C. A solution of acryla (1.5 g, 6.43 - 130 31 Na%ﬂzooz
mmol) in THF (20 nL) was added. After stirring for 15 mn at -78C, satd aq
NHACL sole (25 nL) was added and the cold bath renoved. The m xture was
warnmed to roomtenperatu and extracted with Et20 (2 x 40 nL). The

conbi ned or ganloﬁcﬁﬁﬁact were washed with brine (30 nmL), 5 dr| ed over
MyS04, filtere gtat ed. The regi dug was. pur iggied ~BOC20y fl ash

chromat ogr aphy (30% et hyl acet at e/ hexaDeQs) giNe g of—the
~i - am noest er "as—a yeltow ort—The afnoeB8ter wa di gsol ved i fpap (cat.
Et OH H20/ AcOH (54 NaB(@A8gH.11. 2 nl), ssed M th argon, and treated with

Pd(OH) 2 (2.74 g). NHg m xture was placed under 1 atmof 10 H2. After
stirring for 18 h, the mxture was diluted with EtOAc and filtered through
Celite. The filtrate was concentrated to give ester ,1~-4 as an off white
solid. TLC Rf = 0.10 (5~% MeOH CH2d 2).

OEt acetone, TsOH \H/\/\ N OEt
/k/\“/ heat 0o /K/T

tBuO 0

0
tBuO

2:6
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1H NMR (300 MHz, CD30D) 8 7.34 (s, 1H), 7.26 (dd, J=1.2, 8.1 Hz, 1H), 15
7.12 (d, J8.1 Hz, 1H), 4.65 (t, J=7.2 Hz, 1H), 4.13 (q, J=6.9 Hz, 2H), 2.98
(m 2H), 1.20 (t, J=7.2 Hz, 3H) ppm z xaz - 2 na 'n-2- 1 r31Ma'y201)2a' 20
The title conmpound 7~ was prepared from2-~ and 1, ~ using the procedure
described in Schenme 2. 1H NWMR (300 MHz, CD30D) b 7.57 (d, J=?.3 Hz, 1H),
7.28 (s) 1H, 7.19 (d, J=8.2 Hz,1H), 6.63 (d, J= 7.3 Hz,1H), 5.47 (m 1H),
3.30 (m 9H), 2.82 (m 2H), 2.66 (m 2H),1.96 (m 6H) ppm 25 - 131 31
May 2002 H 1. Ethyl Acrylate OR/ F ~ Pd(QAc)2, Et3N/ F 2. Et-~, Cs2CO3 Br
~ R=Et CO2Et Me ~ n-BuLi P Et F H2N-CQO2Et. . \\ Pd 2,/ H(9) NN'N
Et / F M P~-N~CO2Et i Bn ~ Et/ OH 19: 5. X ‘f

N~ “NH,

N~ N N OEt
2:6 -

proline, EtOH

tBu 1) NaOH, then HCI]
2 N\/lk
OEt
H

OCH
:00: 1
CHj4
- 2-8
W\i
= N OCH DIBAL
N N Hq,/ 3
H CH,
2:9
(0]
NaB(OQAc)sH
tBu0
| N \(0 NEt3 2
Z N H
a H HCleHN OEt
2-9A
O
I XN tBuO\/ 2 0
7 N _~ /\/u\
N N N OEt
H H
2-10
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5 A solution of 2-ffuoro-4-bronophenol (50 g, 261.8 mmol)) ethyl acrylate
(34 m), Pd(QCAc)2 (2.5 g), tri-o-tolylphosphine (5 g) and - 132 31 May
2002 triethylamne (83 nL) was heated to 100C in a seal ed Buipay 20022 h.
The reaction was cooled to roomtenperature and diluted with

di chl oronet hane (100 nlL). The organic solution was washed with 10% ag.
citric acid (40 nL), satd ag NaHC03, and brine (40 nL). The organic 5
solution was dried over MyS04) filtered and concentrated. The residue was
purified by flash chromat ography (50:50 hexanes/ Et QAc to 1J00% Et OAc) to
give acrylic acid as a white solid. TLC Rf = 0.45 (50% et yl O

acetate/ hexanes). 10 n 1-1 he 1- m o- -4- r h n lproni aciq et hyl
ester t14-4) To a stl?g%q)sol ution of ~ (49.25 gm 234. 4§ I) in DMF (600

m.) was added ) and eti_pyl iodirdé (X8.8 nmL, 234.5
errperatu?‘fa the 15 redftion mxture
was diluted with EtOAc (1L) and 87X RO0 dedo aq.

mol ). After stf7 ngtTorI2 h at
citric acid (200 nmL), satd. aq. I\ﬁHCI)S (200 ni), and brgne (300 m.). The
organi c solution was dried over MyS04, f ered’ concentrated to give
52.9 g (95% of the product ~, as an ora#n}i oi | V\/mch crystallized upon
standing. A cooled (0C) solution of (R -(+)-N 20 benzyl - a- net hyl benzyl am ne
(71 mL, 339.4 mol) in THF (650 nmL) was treated with netiyllithium (212 niL
of a 1.6 Msoln in hexanes; 339.4 nmol ). After stirring fogp 10 mn, the
purple solution was cooled to -78C and treated with @ 3Ution of ester 1~
(53.8 g, 226.3 mmol) in THF (1p0 nL). After stirring 20 mn, the
sol uti on was quen d\/lth satd aq 25 NH4Cl sol e (pO™w& d the cold bath
removed. The re %’[IOI’I xture wald diluted with Et (1900 ffiL), and washed
with 10% aq ci t #PClzEH 16300 Jgad acetic
acid (300 nL) —1I0% ag RZCO3 (3000 The sol ution was
dried over MyS04, filtered and\co si due was purified by
flash 30 chromat ography (85:15 héxané&s/ Et OAc%rléo gi ve the adduct ~. TLC Kf
0.39 (25%ethyl acetate/hexanes). Xx- 1- i & r 4 A solution of the
d| benzyl annine ,~ (30.0 gm 66.8 nmmol) in 35 Et OH HOAc (340/ 30 rrL) was
purged with argon and treated with - 133 31 May 200 -
Pd(OH)2 (6 g) and placed under 1 atmof H2 for 12 h. ’@'o onal portl ons
(2.5 g) of Pd(OH) 2 were added after 24 h and 48 h. § faction m xture was
purged with argon, filtered through Celite, and the rate coll ected. The

filtrate was concentrated to yield the desired angne™z 1H NMR (300
MHz, CD30D) 8 ?.19 (m 3H), 4.6H (m 1H) 0’>(ﬁ4Hﬁ 2, 9(m 2H), 1. 39

(m 3H 1.18 (m BePHppm N Cp
[J‘/\)/\/\

2:13

To a stirred solution of levulinic acid (30 g, 0.258 mol) in
5 CHCIg (850 mL) at 0°C was added triethylamine (43.2 mL, 0.310 mol),
followed by isobutyl chloroformate (37 mL, 0.284 mol) over 15 minutes.
- After 30 minutes, triethylamine (57.6 mL, 0.413 mol) was added, followed
by N,0O-dimethylhydroxylamine hydrochloride (37.8 g, 0.387 mol) in b
portions over 5 minutes. Vigorous bubbling ensued, and the mixture
10 was allowed to warm to RT and stirred for 1 h. The mixture was
reduced to a moist solid by rotary evaporation under reduced pressure,

.90 -



i--1- Ii" i 10 The title conpound |~ was prepared from-~ and (~ using the
procedure described in Schenme 2. 1H NVR (300 MHz) CD30D) 8 ?.45 (d, J = 7.3
Hz,1H), 7.04 (m 3H), 6.53 (d, J=7.3 Hz,1H), 5.43 (m 1H, 310fay2002= 2.0
Hz, 2H), 3.48 (m 6H), 3.15 (m 1H), 2.78 (m 6H), 2.55 (m 2H),1.96 (m

3H), 1.38 (t, J=7.0 Hz, 3H 15 ppm - 134 31 May 2002 H ~N O 0' CH3 H3C~
wEtl NC 2003/ OO- CH3 H3C~-w/, N. CH3 | 0.cH9 ~N (/ OtBu H3~/ w N

DIBAL ( / OH 1) NaOH HCA 2) EDC) NV HClHN(Me)C]ve PHSPCHCO C(CH3 Hs Hs~

w~)P N°Ph / H 1~3_ nBuLi H2N , QtBu 2) Pd/C,/ WO -.-~HNNOH. - 135
slurried in 500 mL EtOAc, washed w1th 10% K9COsg, bnne, and dried

over NagSO4. Evaporative removal of the solvent gave 2-1 as a yellow oil.
TLC Rf = 0.42 (silica,1:1 chloroform/ethyl acetate).
1H NMR (300 MHz, CDCl3) 5 3.74 (s, 3H), 3.18 (s, 3H), 2.65-2.95 (m, 4H),

5 2.21(,3H).

To a solution of 21 (38 g, O 239 mol) in 500 mL benzene was
added ethylene glycol (17.3 mL, 0.310 mol) and p-toluenesulfonic acid (1
10 g). The mixture was heated at reflux for 2 h with azeotropic removal of
water. After cooling, the solution was washed with 200 mlL sat.
NaHCOg, brine, and dried over NagS0O4. Evaporative removal of the
solvent gave 2-2"as a yellow oil.
TLC Rf = 0.62 (silica, ethyl acetate).
15 1H NMR (300 MHz, CDCI3) § 8.95 (m, 4H), 3.68 (s, 3H), 3.17 (s, 3H), 2.51

(t, 2H, J=8 Hz), 2.00 (t, 3H, J=6 Hz) 1.33 (S, 3H).

-(9- . i -2-v])- i -
To a solution of 2-2 (44.74 g, 0.22 mol) in 400 mL THF at
20 -78°C was added DIBAL (264 ml. 1 M in hexanes, 0.264 mol) over 10
minutes. After stirring for 1 h, 350 ml of 1.0 M Rochelle’s salt and 300
ml ether were added followed by the removal of the cooling bath. After

stirring for 1 h, the organic portion was separated and dried over
NagS04. Evaporative removal of the solvent gave 2-3 as a colorless oil.

25 TLC Rf=0.80 (silica, ethyl acetate).
1H NMR (300 MHz, CDCl3) § 9.73 (s, 1H), 3.50 (d, 1H, J=16 Hz), 2.61 (d,

1H, J=21 Hz), 2.48 (m, 1H), 2.07 (t, 1H, J= TH), 1.33 (s, 3H).

30 To a solution of 2-3 (31.7 g, 0.22 mol) in 1000 mL 1,2-

dichloroethane at 0°C were added glycine ethyl ester hydrochloride (61.5
g, 0.44 mol), triethylamine (107 mL, 0.77 mol), and NaB(OAc)3H (65.3 g,

0.308 mol). The mixture was allowed to warm to RT and stirred for 15 h.
The mixture was evaporated to one-third its initial volume, diluted with

.91.



31 May 2002 5-Ethoxv-nicotinic acid ethyl ester (15-2) A m xture of
3-hydroxy-nicotinic acid nethyl ester ,1~ (15 g, 90.8 mmol ), ethyl i odide
(14.5 m, 181.6 nmol), cesium carbonate (29.5 g, 90.8 mmol) ﬂnma%dz 150
m.) was stirred at anbient tenperture fox 3 5 hours. The reaction m xture
was diluted with Et20 and then washed with 10% K2C03, brine, dried (MS04),
and concentrated to give the ester ,~ 2 as ared oil. TLC Rf = 0.52
(silica, 75% Et OAc/ hexanes) IH NVR (300 MHz, CDC13) 8 8.82 {s, 1H), 8.46

(s,IH, 7.75 (EtONqandithen washed with 10% KyCOg, bineq andidried oiey NapSCy.( m
(15 g, 72 mot FoRRweng A Rp BRNG FnGral VR fokas thegesfdSwaing ) o Af ¢ o
3; i rr: ngdf or ichrombtogs'aphedn(sﬂilca gedy k:]echhnmoﬁnnﬂeﬁiytl atq[eezteeﬁﬂlhwfﬂd/\byc?%_ .
I Ssolved I n n entrated, azeotropea w
CH3CN to giye gﬁdﬁ{{%ﬁg £@e;t P‘g'l': i%%%eg%%%nv?/a%gggmpended i n DVF (200 m.)
and then treat mﬁ%ﬁ 1) @getaje), 144 nanpl), EDC (15.1g, 79.2
mmol ), HOBT ( 91HNMR (800MHg ODEW) § 60 1Nbr &£ A6T)ramel1) (m, 4H), M. 88 ¢4 £1Me3=80

' df 8 d .. Th d di | ved
e, e et DL S, U LB el s

concentrated to give amde ,1,~ as a brown oil. TLC Rf = 0.30 (silica,

70: 25:5 chl or ofQr o hy . . .
~- Et hogy_ nvri dHr 3 A2 010 g NLaT 1 12: o 3 : QXL -._!_ A ) g IXLETA0) 14. 0
g, 66.5 mid) ghyPésten3-6at - 78C under argon DI BAL (1.0M

hexanes, 90ml) opvm'se -ﬂ?e{gﬁ hBEES (o tﬁrloiqagj;knf}_t{}ﬁg) %}g‘%‘%&éon was
d to OC far,1. haur. uej :

SRR APIRTG sc Ln A T LO tl

e br ow ol RO HRORC AR A, eyAffrdtiRcGARTAIE eI eh Rl offadin deny de

acet at el MeOH) a94ORIgRS @60 Mz, CDC13) 810.10 (s, 1H),8.65 (s,|H), 8.55

(s, H, 7.8 (TLGBf:H).384silita( §0%rethyl acetatehexang)., 3H, J=7Hz). - 136

31 May 2002 hoi ' r = I ~ : 2

nmol )?/ and benzgnMégomglﬁglgg’ g%&?%Per g%‘f(gf)%.n?eggygé) 2n% ﬁrlljlf Sa‘%?) ’ $h9e§&n,

m xture was di 4HDe32Ri(mh 2E)20.63an i 4H), 16T ke SHI, (4T GY/SKDCRRL2 (3; BHD, had
(s, 3H), 1.28 (m, 4H).

20 - 1-(4-0%o- -aminol-acetic acid et r(2-
To a solution of 2-5 (35 g, 0.1 mol) in 600 mL acetone was
added p-toluenesulfonic acid (1 g). The mixture was heated at reflux for

2 h. After cooling, the mixture was evaporated to one-fifth its initial
volume, diluted with EtOAc and then washed with sat. NaHCO3, brine,

25 and dried over NagSO4. Evaporative removal of the solvent gave 2-6 as a
yellow oil.
TLC Rf = 0.31 (silica, 30% ethyl acetate/hexane).
1H NMR (300 MHz, CDClg, mixture of rotamers) § 4.20 (m, 2H), 3.92 (s,
0.85H), 3.83 (s, 1.15 H), 3.3 (m, 2H), 2.52 (m, 2H), 2.14 (s, 3H), 1.78 (m,

30 . 2H), 1.51-1.42 (3s, 9H), 1.28 (m, 3H).
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5 dried (MgS04). Foll ow ng evaporative renoval of the solvent, the residue
was chromat ographed (silica gel, 30% Et OAcJhexanes) to give 1~ as a yellow
solid. TLC Rf = 0.41 (silica, 70:25:5 chloroform ethyl acejjapali 2dgeeH) 1H
NVR (300 WMHz, CDC13) 8 8.31 (m 2H),7.55 (d, 1H, J=lI6Hz), 7.27 (s, 10 1H),
6.40 (d, 1H, J=lI6Hz), 4.10 (q, 2H, J=7Hz), 1.54 (s, 9H), 1.44 (m 3H). 'n-
'n- -r a'dtrt-utlar To a stirred solution of,~ (500ny, 2.38mmvl) and THF
at 0C was added nBuLi (2.5 M THF, 0 95 m) dropw se. After 20 m nut es, 15
the solution was cool ed.to -78C Z 500ny é 38 npral) soI ved in
3 m THF, was added. Affiesol @30#1 28tgh 7@&8119 @rf@ ¢neat .

NHf01 I Oljl O\Ntedlabs g, I1g7r1ﬁmb\nalpreﬁné e1.208! 974 :%rmhh) mTaﬂlmll msmmmﬁgas
extracted wi a ani ion was ri ne,
dried (MyS04) p’ﬁﬁ%ﬁ%ﬁh&éﬁﬁ g‘{r ngTh&th&’ %lY%%‘HP% € FOSIGUEWES aci d
(14 n), and thromatdgrapheddsilicargeddls cHﬂomfbom/émyla(beﬂaﬁemtegwelﬂ@anl C
(1.0 g adgﬁ the m xture was heated to 80C. 1, 4- Cycl ohexadi ene (6
m) was a edY gf\?él e mai ntaining an_internal terrperature en 80C and
S0t "t tor 5 BIKOBES Oldethion, HOSRiAEhioToferalethy] BoRtRtelaathApel pad.

concentrat ed aMms@@m@acmgﬂw 09\ (hOLHY/ B 14 (hE ATES rzdzae(:wam) 4.17
chromat ographed (silica Et OH NH4 0H1H20

chloroform efgnd »a'(:&zé:t-gﬁ (%(ﬂi; 1304%(‘1-131';#]55%5251 %QVI(%/%QL 2&8 (PH R (300

MHz, CDC13) 818;21@ 6H), 255(512;}1)(3 IH,), 4.41 (mIH), 4.08 (q, 2H J=7Hz),
2.59 (m 2 , 1.40 (m 12H) 30

3IS)-(5-E oxv pvr|d|n3vl) 3(2 ~xo3f (23678tetrahvdro-2- 1 -1
The title confDer Vg B 56,7 8 datrahyg B el or ocedur e
described in v ] . 7 ea, 10: 1011ethy|
acet at el Et OH water - reor 7062 1H NVR (300 MHz, CD30D) b
8.13 (m 2H), 7.48 (d, Al—sblnﬁ'oﬂzqu@‘Sﬁ(&. 65, lyumel 5 platinun-exide (41g)) , 5. 53

(m1H), 4.13 andl E90 BI3 ok j g3 phlily o boldonl g0 hptibge £33 fF 655 (M
6H), 1. 88- 2. 15&%‘% ??)wﬁng éltraho evapozyimn, tEe re51due v;l_éad:)o

H2N O Bu
chromatographed (silica gel, ethyl acetate) to give 28 as a yellow oil.
TLC Rf = 0.35 (silica, 70:25:5 chloroform/ethyl acetate/methanol)

1H NMR (300 MHz, CDCI3) § 7.05 (d, 1H, J=6 Hz), 6.37 (m, 1H), 4.74 (brs,
1H), 4.18 (q, 2H, J=7 Hz), 3.9 (2s, 2H), 3.32 (m, 4H), 2.63 (m, 2H), 2.51 (m,
20 2H),2.72 (m, 4H), 1.43 (m, 9H), 1.26 (m, 3H).

To a soluuon of 28 (1 49 g, 3 96 mmol) in ethanol (8 mL) was
25 added NaOH (4.36 mL 1M solution in water, 4.36 mmol). After stirring
for 1 h at 50°C, HC1 (4.75 mL of a IM solution in water, 4.75 mmol) was
added, and the mixture evaporated to give an oily residue. The residue
was evaporated from ethanol three times, and then from acetonitrile
three times, producing a yellow crusty solid which was dried under a
30 vacuum of <2 mm Hg for 2 h. This residue was then slurried in
chloroform (15 mL), and triethylamine (2.75 mL, 19.8 mmol), N,O-
dimethylhydroxylamine hydrochloride (0.772 g, 7.92 mmol), HOBT (1g)
and EDC (0.91 g, 4.75 mmol) were added. After stirring for 15 h, the
mixture was evaporated to dryness, the residue slurried in EtOAc,

.93.



N Cet -~/ A1C13) EtSHH ~ NHN~N~-NORi""6-4 R .-. Et NaOH-'"~ R~ H5
- 138 31 May 2002 t r a' t @1 3-Bronp-5-nethoxy-pyridine ~1 (prepared
as described in J. Og. Chem 1990, 55, 69) was converted i8{ §ay 2002
utilizing the 5 procedure previously described for the converS|on of ,~to
1-~. 1H NWR (300 MHz, CD30D) 8 8.20 (d,1H, J=3Hz), 8.18 (d,1H, J=2Hz),7.50
(s, 1H)45I(m|H)390(s 3H) 287(m2H)137(m9H) 10 a '
d - - 1-3- 2- x - -tet i n- -1 0t o-1- -ri " clesrtr
(16-3) The t|tW%SthTmﬂhelatr3‘T&H§QB eh;ane,oand dmed- qveraNalzso4s|Egapomtwe

Pl or of or i ot ‘i&ﬁ’é@é@i@éﬁ@%ﬂ R gy Rew s ' 6% 23 (d 1n
J=3Hz), 8.15 (EL = 049 fsipea 74):25:5 glzlowformethiﬂzaﬁe}tat@/mstl@@nollH 7Hz) ,

5.46 (t, 1H, 3
i é oo T Jl},’i% OID’CI )%ghs((@?a ﬂ(i') 6§§D@ﬂl (mg,S ?e%(b%ﬁj 911()23 (m
3H). 20 ,~pSl -3.6 m,am, a7 (m, 4H),31 (s, 3H),264(m, zH) 2.53 (m, 2H), 1.88 (m,

OXV-, pvr|d|n &Hj)lﬁtlgngfS(S678tetrahvdr001- ol i -1- 1 -r
gster (16-4) To stirred solution of ,~ (200 ny, 0.4278mvl) and 25

et hanet hi ol (Q 5mL A d 1C13 (5 . 4 28 mol ).
After 1.0 hourpSieBULQRVCALRATINA & -\ ulud TR AN E apisridingrrlacet at e

was added, and e ml odcothldel . o\\EPs -,:,‘ en purged thargon for 1 0
hour. The @rganic | ayer L at I\ne and
t hen concéﬁt rated to gi \/@B?‘W}% @r?8f‘9ﬁ°‘21°§ﬁ“306 & ?@PFB(%’ 8'1(1%]%866
ml) at -780C was added DIBAL (1. OM/hexanes, 42 ml, 42 mmol) dropwise
over 20 minutes. After 1.0 hour, 300 ml of 1.0 M Rochelle’s salt was

added followed by the removal of the cooling bath. The mixture was
stirred for 1.0 hour and then diluted with Et90. After 30 minutes of

15 stirring, the organic portion was separated and dried over MgSO4.
Evaporative removal of the solvent gave crude aldehyde 2-9A as a

colorless oil.
TLC Rf = 0.34 (silica,75:25:5 chloroform /EtQAc/MeOH).

20 -(2-{Tert- [3- - -

A mixture of the crude aldehyde 2-9A (9.1 mmol), 1-6 (3.2 g,
11.8 mmol), powdered molecular sieves (3 g) and DCE (100 mL) was

25 stirred for 30 minutes. The mixture was cooled to 00C and then
NaB(0Ac)3H (2.7 g, 12.7 mmol) was added. After 1 hour, the reaction

was diluted with EtOAc and then washed with 10% K9CO3, brine, and

dried over MgS04. Following evaporative removal of the solvent, the

residue was chromatographed (silica gel, 1-3% [10:10:1 EtOH/ NH40H/
30 H201/50:50 chloroform /ethyl acetate) to give 2-10 as a yellow oil.

" TLC Rf = 0.23 (silica, 5% [10:10:1 EtOH/ NH40H/ H20)/50:50 chloroform

/ethyl acetate)

1H NMR (300 MHz, CDCl3) & 7.10 (d, J=7.6 Hz, 1H), 7.04 (d, J=7.3 Hz, 1H),

6.75 (m, 2H), 6.31 (d, J=7.3 Hz, 1H), 4.76 (s, 1H), 4.55 (t, J=8.6 Hz, 2H), 4.08
35 (m,2H), 4.00 (t, J=6.1 Hz, 1H), 3.41 (m, 2H), 3.16 (m, 6H), 2.68 (t, J=6.4 Hz,
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TLC Rf = 0.22 (silica, 70:20:10 chlorofornfethyl acetate/MeOH) - 139 31

May 2002 3(S)-(5-Hvdroxv-pvridin-3-3rl]-~;

, G- (2-0x0-3-f3-(5.6.7.8-tetrahv~ro- , | hi -2- i z 'n-1- 13g+Mag 2002The

title conpound ,~5 was prepared from 1~ by basic hydrolysis using the

procedure described in Schene 2. 5 TLC Rf = 0.39 (silica,10:1:1

Et OH wat er/ NHAOH) . 1H NMR (300 MHz, CD30D) b 8.01 (m 2H), 7.46 (d, 1H,

J=7Hz), 7.20 (s, 1H), 6.53 (d, J=8 Hz, 1H) 5.49 (m1H), 3.51-3.68 (m 2H),

3.46 (t, 2H, 5 m 2.52-2

090 AT 2 RN D A, o2t o B 2t a2y 1T, SED, T,

-2propvlitim dg;—gl I din-1-vl ~-pro8ioni~ aci (17-21 The title conmpound ,~2_

was prepared from~ and ~ 15 20 (for preparation see J. A Zabl ocki .

et.al., J. Med Chem 1995 38 23782394) usi ng the procedure descrlbed in
v 138i): bena 2¢ , wat er / NHAOH) .

1H NVR (30 % . 15
(m1H), 3.31- SHAERRULdinsZ YL oy pgingl plils): (m
4H) . OHHOHMt TN - = < OH H NHS 02Ph ~ / H NHS O ZPh -
140 31 May 2002 HCI gas was rapidly bubbled through a solution of 2-10 (4.0

g, 7.2 mmol) in dioxane (160 ml) at 00C for 10 minutes. After 30 minutes,
the solution was purged with argon for 30 minutes. The solution was

10 concentrated to give the amine 2-11 as a yellow solid.
1H NMR (300 MHz, CDCl3) & 7.91 (s, 1H), 7.40 (d, J=7.0 Hz, 1H), 7.23 (d,

J=17.6 Hz, 1H), 7.10 (m,2H), 6.56 (d, J=6.1 Hz, 1H), 4.58 (m, 2H), 4.04
(m,2H), 3.49 (m,"4H), 3.19 (m, 4H), 2.90 (m, 2H), 2.79 (m, 2H), 2.30 (m,
2H), 1.98(m, 2H), 1.85 (m, 5H), 1.15 (t, J=7.1 Hz, 3H).

15

To a stirred mixture of 2-11 (11.8 mmol), CH2Cl2 (3 mL) and
20 20% K2CO3 was added phosgene (1.93 M toluene, 6.7 ml, 13.0 mmol)
dropwise over 20 minutes. After stirring for 30 minutes, the organic.
layer was separated and dried over MgSO4. Following evaporative
removal of the solvent, the residue was chromatographed (silica gel, 5-

10% methanol /ethyl acetate) to give 212 as a yellow oil.
25  TLC Rf = 0.25 (silica, 70:20:10 chloroform /ethyl acetate /methanol)

1H NMR (300 MHz, CDCl3) & 7.12 (d, J=7.6 Hz, 1H), 7.02 (d, J=7.3 Hz, 1H),
6.80 (d, J=7.6 Hz, 1H), 6.70 (s, 1H), 6.34 (d, J=7.3 Hz, 1H), 5.46 (t, J=7.9 Hz,
1H), 4.74 (s, 1H), 4.55 (t, J=8.9 Hz,2H), 4.10 (q, J=7.3 Hz, 2H), 3.41 (m,
2H), 3.21 (m, 6H), 2.95 (m,3H), 2.67(t, J=6.1 Hz, 2H), 2.52 (t, J=7.6 Hz,

30 2H), 1.88 (m, 5H), 1.20 (t, J=7.3 Hz, 3H).

To a solution of 2-12 (2.9g, 6.06 mmol) in EtOH (15 mL) was
35 added 1N NaOH (7.2 ml,7.2 mmol). After stirring for 2 h, the solvents
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2 afnao--2-x- rhrlh'din-2- -im z1i ' i a' The title conpound 1$_2
was prepared from-~9 and (~$~, (for preparation, see Schenme A substituting
phenyl sul fonyl chloride for 5 4-iodophenyl sul fonyl chloridejq Mﬁilrm)azhe
procedure described in Scheme 2. TLC Rf = D.23 (silica, 15:10: 1:

et hyl , acetate/ Et OH/ wat er/ NHA0OH). 1H NMR (300 MHz, CD30D) S 7.81 (m 2H,),
7.36 (m 3H), 7.10 (d) 1H, J 8Hz) 6.37 (d,1H, J= 7Hz) 3.61 (m1H,), 3.36
(m 2H), 3.02 E3.18 (m 10 6H) .00 (m 2H), 2.68 , 2H, J=6Hz), 2.50 (m
2H), 1.79 El.9werenevappratedian cexidaecchdd Res0gia dq(mhca igel, 2510400
HZN Ot 1. ..~ followddby 15t18:1:Y eth¥] déebatt RO /Raler INEIEDH) 35 Biv %‘UX
ester. (19-11 15 A mxture of 5% PdBaS04 (0.025 g) and qui noline 3? m.)
was stirred unwgiteasoligl on of hydrogen for 30 m nutes. 3-Am no-pent-4ynoic

aci d ethyl est®TLC Rf=(012471510:161 ethylulcptdite/BIOB wdter/NH4058). added and t he

Through a pad of NYRIDEHGL COIDATEBT dalad i%ﬁ,oﬁiﬁﬁﬁ *a%%ig of

crude product 1H),6814d J=6.3 HVHH ) 6072 (s{11HYR6 6206, 3=7 304z M) $t,40- 7. 60

RS N

yl ) - pent - 4- enod=6.4 57 (thd=0i3 He, BthdJ.EBj(mZH\hs prepared from 2-~
and (~ using the procedure described in Scheme 2. IH NVR (CDCl g~ 300 MHz):
8 11.1 (s,1H), 7.21-7.19 (d, 1H), 6.26-6.23 (d, 10 1H), 5.91-5.78 (m 1H),
5.22-5.00 (m 3H), 3.79-3.16 (m I10OH), 2.77-2.33 (m 5H), 2.D6-1.80 (m
4H). M5 (FAB) 359 (M+l) - 142 31 May 2002 -..,.. B (~ Br ~N~~ Br ~

Nl -BOC H-t H
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[ PdIPPh3)Cl2 ~ 2 EO Cul, NEta DI PEA, AcOH a Br ~ NHR NaCNBHa ~, R = Boc
o HOO ~ RRNHZHA Br ~/w O ~Q ~)R-H BOC20) ~, R= BOTHF 1) NaOH g N _ Br \ N
H?2) EDC, HOBT" ~\ ~~\ TH- ~/ O MeNHOMeHCO ~ ZQ :$ H 16- 81Bnay 200N

CO02t Bu AcOH, NaQAc) NaCNBH3, ~ / isopropanol / 1 EtO ~ N | ~Q~Q % ~ BOC
p-TSA, CFizdA2 ~, R~ H-14s 31 May 2002 Br © ~~N R ~COztBu / / ~ EtO ~ N
pni trophenyl chl orof ormate, DI PEA, CHzCl z) dioxane Et | / Br N~ ~ N~COzt Bu (
~ 1,~1 2Ull 4-net hoxybenzyl am ne) DPPF, Pd(DBA)Z) NaQ Bu) toluene Et Me

SCHEME 3
PhsPCHCO,E
CHO CH,Cl, \
- CO,Et
F F
31 32
H
Ph
1 PhY N\/ Ph \I
Me Ph N CO,Et
THF Me
2. nBuli, THF
3. Hzo F
33
1. PA(OH),, Ho, HoN
EtOH, HOAC, H,0 CO,Et
_ *HCI
2. HClI, ether
F
3-4
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i ~/, HONj~COQgtBu I/ U 20-1212 TFA, 85C TFA, CHzClz Et YN I~~ Et ~ Hz
~N~/CO2ZHM. OI / i / L._I NN_ ~j~COzH 20114 |, Ql-13 - x44 . 31
May 2002 -Br i -2- r 1- 2- x - 1 - ar ' c to 1 ester~, 20-2)31Aviagl20020n of
2, 6-di bronopyridine ~ (111 g, 468 muol) and N BOC- propargyl am ne (80.0 g,
515 mmol ) in 500 nml of triethylanaine at 5 0C was treated with copper(l)
lodide (2.23 g, 11.7 mmol). The m xture was purged with argon and then
di chl orobi s(tri phenyl phosphi ne) pal | adi un{I | g, 11.7 mmol) was added.
The solution was stirred at 0C QMg HAATED)r oam t enper at ure f ox
16 hours. The solution was diluted with 250 nL ether and washed with H20 (4
X 100 nL). The 10 organic extract was washed with brine and dried over
Na2S04. The solvents were renoved in vacuo and the crude product was
purified by silica gel chromatography (25% Et OACLtr E) to afford ~. 1H
NVR (CDC13, 300 MHz): b 7.53-7.34 (m 3 H), 4.8 30 (br s, 1 H), 4.18 4.17
(d, 2 H, 1.46 s, 9 H. 15 3- 2- - 6-Br m- ' o -t r - aol- i eth~
lam, ~o0) f 20-3) To a solutigpn of (~2 (79.8 g 25=m<n 1) in 350 nL of
ethanol and triethylamne (2p.8 gL, 193 /uwa dd pl ati nun(1V) oxide
20 (2.91 g, 12.8 nmol ). Affer IR ndeN dr 0gen @fhosphere for 4
hours, the solution was fill ter d thprough a p of celite and concentrated
i n vacuo. The crude produc ssolved in EtOQAc (200 nL) and washed with
H20 (4 X 250 nl) and brine (250 m.), dried oggy Na2S04, filtered, and
concentrated in vacuo. The crude material was purified by 25 sil i ca gel
chr omat ogaphy (10% Et OAcJCHCI 3) to afford ~. 1H NVR (CDC13, 400 MHz): 8
7.48-7.42 (t,1 H, 7.32-7.29 (d,1H), 7.13-7.10 (d, 1H), 4.71-4.70 (br s,1
H) 3.18-3.0 1% - (¢y 2 H),1.961.85(m) 2 H),1.44 (s, 9 H.
30 ~-(6-B~on~0- 1 nehvdr ochl ori de (20-4

“To a solution of 3-fluorobenzaldehyde 3-1 (18.16 g, 146 mmol)

in dichloromethane (500 mL) was added ethyl

10 (triphenylphosphoranylidene)acetate (61.2 g; 176 mmol) and the
resulting solution was stirred at room temperature for 18 hr. After
evaporation of the solvent, the residue was swirled with ether/hexane
and filtered. The filtrate was concentrated and then purified on a plug of
silica gel eluting with hexane/EtOAc 9:1. Removal of the solvent

15 afforded the title compound 3-2 as an oil (~95% trans) which was used
without further purification in the next step.

1H NMR (300 MHz, CDCl3) & 1.36 (3H, t), 4.28 (2H, q), 6.43 (1H, d), 7.08
(1H, m), 7.2-7.4 (3H, m), 7.64 (1H, d).

20 -Benzyl-(R)-a- zyl- - -§-alani -
To a solution of N-benzyl-(R)-o-methylbenzylamine (33.4 g,

158 mmol) in THF (450 mL) at 0°C was added n-butyllithium (1.6M in
hexanes; 99 ml, 158 mmol). The dark violet solution was stirred at 0°C

. for 30 minutes, cooled to -78°C, and the ester 3-2 (29.2 g, 150 mmol) in

25 THF (100 mL) was added over 5 minutes. The resulting solution was

stirred at -78°C for 1 hr., then warmed to room temperature. After 2

hrs, the mixture was poured into water and extracted with EtOAc,

washed with water, then brine, dried and concentrated in vacuo to give
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A solution of 0 (3.33 g, 10.5 nmol) in EtOAc (150 nlL) was saturated with
HCO gas and stirred at roomtenperature fox 2 hours. The sol vent was
renoved in vacuo to provide ~. The crude product was used i 31t\ayR2e82 step
wi hout further purification. 35 - 145 31 May 2002 - 6- ' n-2- 1 - ti t
er 2 A solution of 3-(6-bromp-pyridin-2-yl)-propylamne ~ (25.6 g, 89.1
mmol ), diisopropylethylamne (46.5 nL, 267 mmol), acetic acid (28 nL, 490
mol ), and ethyl glyoxylate (10.9 g, 107 mmol) in 200 nl_of 5 nethanol was
stirred at rooantoa é}oiumchmmamraphy (silicangelp hexane/BHO A ENBten puter

(98.0 nmL, 98.0 m tﬁQthi’e W?%“ﬁ”o%? a syringe punp over 4 hours. The

resultlng sol ugi on s stlrred after which the solvent was

renoved in vaculd NMR (300 Nﬁiz,cﬁli@(}ﬂ ér. Q@J(SH DhL28JBH, dh),ah 82 (1 H; ddp@.62he
sol ution was then -washed (}/)\‘nﬁh 10 10% ri ed over Na2S04, and_t he

sol vent renovellHdd)ad &S Cél,¢h3.72{d N%Jd%%r@ﬂe@»ﬁé%lﬂdddbrda%&
purified by siyilcasqeBHEmpnmat ography (7% MeOH CHC13) to give, ~~in a 3 2

m xture of “ethyl and met hyl esters. 1H NWR (CDC13, 300 MHz) 8 7.47-7.42
(t,1H), 7.31-7.27, (m 2H) 3.39
(s, 2H), 2.85-3Y i an 8 9¢hloriR : 1 29-1. 24
(m 3H). r o- in-2- 1- -61 20
To a solution of [3-(6- b%*osn(%ﬁg&ﬁ i n- rerr}f (SR an no%mgh??lsd aC| hyl
ester ~ (17.6 (28.38, 69r6mmoll)mn1éﬂia(1d£((30 e&mohnid (30 mL) and water (3

di -tertbuty) di gANbRAsdegiddeddwith dfkonh FIFB0 miflitey. PH((DH)@@naéarbaﬁr(zO%

tenperature for 16 hourfgé t he sol vents were renoved_ in vacug. The product

was purified byriweight; %6 2 nramadded apsthesmiximey thenstirred wrlegiae ~ 1H
NMR (CDCL. 3, 34 9dM'é,?éh Qtrﬁeéﬁhe}e‘(gaﬂbbh) fd9) 2 houss:- Th’e?dlktlﬁlé)waz filferéd10 (t,

(0 o 2200 3 iy e ekisppnd i Solvint pémous in pagks 1o Bave A oily TREHH 5.

m 1- mt car bawasslissolved an200uhlilethst,cand 28 this, solddon v addeh60ml, AN 23. 4

hater . 100EmoriCI SRR to Ficla R brdABiage s ﬂ%ﬁ%%é% ‘% %Mﬁﬁ‘ﬂff‘%‘a”%‘i@g
mmol ) was addeethen/lgxase ﬂvﬁmt ropeund 34:ae acwhite to give an
oi Iy residue. Thene ¢bo Mid2 ABYO¥1.21 (31, 1), 3.0-3.2 (2H, m), 4.16 (2H, o),

4.76 (1H, t), 7.2-7.35 (3H, m), 7.5 (1H, m).

71371015(d1H) 4.20- 4. 14,

20

Compound 3-5 was prepared from 34 using the procedure

for the preparation of 2-13.
TLC Rf = 0.36 (15:10:1:1 ethyl acetate/EtOH/water/NH40H).

25 1H NMR (300 MHz, CD30D) § 7.41 (m, 2H), 7.09 (m, 3H), 6.54 (d, 1H,

J=8.2 Hz), 5.48 (m, 1H), 3.51 (m, 2H), 3.46 (m, 3H), 3.23 (m, 2H), 2.94 (m,
2H), 2.81 (m, 4H), 2.63 (m, 2H), 1.93 (m, 2H), 1.19 (m, 2H, J=5.1 Hz).

.99 .



resi due was evaporated from ethanol three tines, and then fromacetonitrile
three tines, producing a yellow crusty solid Whl ch was dried under a vacuum
of <2 mmHg for 2 h. This residue was then slurried in acet3)‘|nMaM20&92( 180
m.) and chloroform G180 mL), and NWM (41.7 nL, 379 5 muol ),

N, O di net hyl hydr oxyl am ne hydrochloride (11.9 g, 122 mmol), HOBT (10.2 g,
75.9 nmml ), and EDC (14.5 g, 75.9 mmol) were added. After stirring for 15
h, the m xture was evaporated to dryness, the residue slurried in EtOAc,
washed with sat. NaHCO3, brine, and dr SHEME 4Na2S04, Evaporative renoval
of the solvent foll owed by evaporation 10 fromtoluene to renove the

resi dual NW gave ~ as a yellow oil. TLC Rf 49 (silica, 70:25:5

chl orof orm et hyl acetat e/ net hanol) 1H NWR ( 300 MHz) 8 7.48-7.41 (m
1H), 7.32-7.28 (t, 1H), 71’>711(t,1H), 2H), 3.73-3.70 (d, 3H),
3.39-3.30 (m 2H), 3.18 (s, 3H, 2.802.7 2.02-1.91 (m 2H),1.45
(m 9H). 15 i -2- ~ 1 - 2Mmajopicacidt r 1-0-81 To a stirred
solution of ~ (14.9 g, 35NHMAEC) ang/THF (100 h) a#-1 78C was added DTBAL
(1. OM hexanes, 53.6 ni, S:Et@"h(ﬁﬁi °£),20 dropwi se GH& 20 ni nutes. After 1 h,

the m xture was warned Lo RT and enched by the careful ~adgition of 20 L
MeCH. 200 nil of 1.0 elle's salt was then added fol ed by the
renoval of the cooling baih. The ndi PhOHE, 08| stirred fox 4 our and then
diluted with Et20. Aftef anit her 30 mnutes of stirring, tlhe ganic
portion was separated 2_ dried over 4 Evapor ati vexgepoval of the
sol vent gave the crude e yde ~ as 1?3 ‘ﬂé; oi | H (CDC13, 300
MHz) 8 9.59-9.56 (d) 1H),27. 43 ( "i 2 2s ( A, To4n7. 07
(m 1H), 3.53-3.26 (. H 72 (m 2H) Bﬁ(gﬁu ), 1.44 (s,

9H). 30 'o ' a A mi xt ufe of the crude al dehyde ~Q$ (0.671 y,4-8. 88 mmmol ),
amne 1~$, (0.651 g, 2.44 mol), acetic acid (0.107 ni, 1|B§m

(1.54 g, 18.8 mmol ), and ;ﬂ;ﬂdered nol ecul ar sieves (1. 20g éyﬂropanol
(15 nL) was stirred for 20 mnutes. The m xture was coole

May 2002 OC and then NaBH3CN (0.354 g, 5.64 nmmol) was addgd. ér stlrrlng
6 hours, the pH of the mxture was adjusted to --2 with 1h HG The

sol ution was starred for an Na{ i onal 10 minutes, ethy gt ate (20 m)
was added; and the pH was adj d to ~11 with 10@6pota Q5 carbonate.
The organics were extracted w yl acetate, dried ove AS04, and
renoved in vacuo. The residue romat ogr aphed (silicalg [ 70: 25: 5

CHC13/ Et CAdMeCH] ) to give ~, -9 yel | ow oi | |n 95% Y 1H NMR ( CDC13,
300 MHz): 8 8.19-8.18 (d, 1H) 8. JL4- 3. 23(d 7.4 7%@ 1H),
2.32-7.26 (m 1H). 7.23-7.20 (i 9,c8,0 1708 W»\Qﬁ\ aHm” 3H)
3.30-3.18 (m 4H), 2.74-2.45HoM" 7R 1792-1.86 (t, 2H), H:l4 138(m
21H). -3- r - 1- 1 m 15 py~~ljng34vl) prox~ionic acid tent- ester
(20-10) To a solution of 3-(5-ethoxy-pyridin-3-yl)-propioni &jﬂ ertbutyl
ester ~ (0.085g, 0.141 mmoi) in dichloronmethane (5 nL) was C

p-tol uenesul fonic acid (0.161 g, 0.847 mvol). The m xture Qi€rred fox 2
hours at roomtenperature and was then neutralized with
J &
%.__CO,H
CO,Et . >\/ 2
2 HCle H2N>\/ 2 EoH, Hol o heN
47 95% 4-6
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20 1IN NaCH. The organic |layer was extracted (3 X 25 nL) with CHC13, dri ed,
and concentrated in vacuo. The crude product 20-10 was not purified (0.069
g, 96lo yield). 1H NVR (CDC13, 300 MHz): b 8.23-8.21 (m 231 May£290@s, 1H),
7.40-7.35 (m 1H), 7.28-7.25 (t,1H), 7.04-?.01 (d,1H), 6.28 (br s, 2H)
4.39-4.33 (t,1H), 4.0025 3.92 (q, 2H), 3.40-3.35 (m 2H), 3.28-3.22 (m
1H), 3.15-2.90 (m 4H), 2.79 2.71 (m 3H), 2.14-2.01 (m 2H),1.34-1.26 (m
12H). et oxy-wridin-3-yl)-nronionic acid tent-butyl ester (20-11) 30 . To a
stirred solution of 20-1010 (0.80 g, 1.57 mmol) and dii sopropyl et hyl am ne
(0.823 nm., 4.72 nmmol ) in dichloronmethane (10 nL) at 0Cwas added ‘

p- ni trophenyl chloroformate (0.333 g, 1.65 nmol). The ution stirred for
30 m nutes and dioxane (10 nL) was added, then reflu or 4 hours. EtOAc
(100 nL) was added and the organics were - 148 31 VBY 2002 washed with
10% K2C03) dried, and concentrated in vacuo. The residde wdk

chromat ographed (silica gel, [70:20:10 CHClI 3! Et OAd QPR "to give 20-11.
1H NVR (CDC13, 400 MHz) 8 8.22-8.18(dd, 1H), S. 14- 8)@ : 1H),.7,46-7.3? 5

(m 1H), 7.31°7.24 (m 1H. 7.20- 2N GReH 4. 00-4. 04
(q, 2H), 3.34-3.16 5H), 2. 99-. 87]|(m 2H) 27K;h_p9(m 2H), 2.63-2.46
(m 2H), 1.97-1.88 (m 2H), 1.44- 137 533.3 10 -3- h z |

m i -2i' To a stirred solution of 20-1111 (0 D75 g, 0.142 nmol) in tol uene
(3 nL) was added Pd(DBA)2 (0.0041 g, 0.0071 nvB), DPPF (0.0039 g, 0.0071
mmol ), and NaO-Bu (0.0163 g, 0.170 mml) followed by 15
p- nethoxybenzylanlne (0 0204 m., O0.156 mmol). The resulting solution was
heat ed at 1108 Qh i S akid (@) was cool ed and t he sol vent was
renoved in vacuo. The p o] |f|ed Dby..siljca,gel [0 g hy
(10% Et OHt OAC) to give ég@ﬁhﬂfi}@(’% %‘b‘é‘xkﬁfyé a%‘%’z‘flé%%pé&(ﬁ
8.14-8.13 (d, 31413 mrnaol}- madenizacidny(3.8Hy,, 350m1)1.7a1(d abthontu 7actate (50
ZFD 6. 45- S,
4365 ® gﬁ Y6 itpolPie fpfydfyl oyl (P das Yoot by rogal fopto",
3 07 2.87 (mb3 erzcoelms togroom t?ﬂpela%ﬂatmrewltm WhtﬁgS@lésqum 12H)
25 1 ~, ~Lpr o~¢611ec2ecpb filtatiaohhdiwashedlvwith éma@mhanam%o(&@.ﬂaﬁd thera

Shorsiran U hedontle A 8wl AR A e sl AR R ™) S

azeotroped tvw@®)with toluene ( 15 nL). 30 . The residue was

h h L 1
RS oAl kil e o

Miz): b 8.21-812dd(di= &Hz, 1H)50.8% (dsJ 7 Hia) 1H), 'BTZ'(t,ZB—OrHZQl:H), 549
(s, 1H), 6.88-@; 83 7WHz A, £742nb 14D, b 3lih, 219).34-6. 32 (d, 1H),

-Ph

15 A 0°C solutlon of4-2 (3.6 g, 16.2 mmol) and NaHCO3 (2.7 g,

32.4 mmol) in 50% aqueous dioxane (100 mL) was treated dropwise with
a solution of phenylacetyl chloride (3.00 g, 19.4 mmol) in 25 mL of

dioxane. The resulting solution was stirred at 0°C for 2.5h., then
warmed to room temperature, diluted with H20 (50 mL) and washed

20 with ether (2 x 100 mL). The aqueous layer was adjusted to pH = 3 with
. 3N HCI and then extracted with CH9Clg (3 x 150 mL). The pooled organic

extracts were dried, filtered and concentrated to afford 4-3 as an off-
white solid.
1H NMR (300 MHz, CD30D): § 8.85 (d, J = 2 Hz 1H), 8.20 (d, J = 2 Hz, 1H),

25 8.00(d,d=8Hz, 1H),7.86(d,Jd =7 Hz, 1H), 7.76 (t,d = 7 Hz, 1H), 7.52 (¢, J
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- 149 31 May 2002 5.69-5.63 (m1H), 5.30 (s,1H), 4.43-4.41 (d, ZH,
4.09-4.01 (g, 2H), 3.77 (s, 3H), 3.75-3.44 (m 3H), 3.24-2.86 (m 4H),
2.79-2.67 (m 3H), 2.03-1.90 (m 2H),1.44-1.41 (t, 3H. _ M31(\f&\BR0634
CM¥l) 5 3-d3-f3-(6-Am' no-nvridin-2-yl)-pro vig

1- 2- oxo-i m dazol i di n~' ~vl)-3(~)-(5ethoxv-g3rridin-,~ v,L~opionic acid
(20-14) To a stirred solution of 2 fZI3 (0.031 g, 0 052 nmol ) in

di chl orormet hane (10 nlL) was added TFA (1 nl). The solution was 10 stirred
for 16 hours at 88z, 14),§:28vmc6H) 6. 5300ty mt 6.8z, BERBE7 (s 2B u2. e,
azeotroped tw ?&V\Ath toluene (15 nmL). The residue was chronmat ographed

(silica gel, 0:1:1 followed by 10:10:1:1 ethyl acetate /EtCOH /water
/ NHA0H) to give 20A4 as a white solid. 1H NI\/R(CDSOD 9 00 MHz): 8

SZSH)13 g ég (5 m47%EOS) Gitﬁ)ﬁﬂﬂﬂl-gﬂzl(dronﬂdﬁic aéjBdidw , 6. 60-6. 571( ?
, q q m
1H), 3.28-3921 (m 2H), é‘%‘?%ﬂg‘go &nlévﬁﬁwog‘%ﬁéumef@gdlg}rwat% 632311383 (m
2H)7 ; 1| 42- EL 3:3 then %F.BzateWSnﬁﬂw NEGH((Y5 1 5) o aafford3d clday sd0i otlPReniyillin
i ~utyl nitrite C. ~ ,
THE HN ( 1 Sn) aﬁéﬁaﬁ%%‘%‘ lﬁjg %1@*%@5@3?{ )zfnt%& &\EP@P&P&%%{?@U’?S
O H ~ Ph NH ~addedLiTherpH dof the-midtuBe wasesdjmsted b0 &8 witle 1IBUNaOH -and ZL$
the solution was stirred at room temperature for 4 days. The reaction
10 was monitored periodically by HPLC and the reaction stopped once the
50% conversion was reached. Next, the reaction solution was cooled to
0°C and adjusted to pH = 3 with SN HCl. An oily yellow precipitate

formed and was-collected by filtration then washed with water to afford
crude 4.5 (1.8 g, 5.3 mmol). The filtrate was extracted with CH2Cl2 (3 x

15 500 mL) to afford additional 45 contaminated by phenylacetic acid. Both
batches of crude 4-5 were combined and stirred in 3 N HCI (200 mL) at
50° for 12 h., then cooled, washed with ether (2 x 100 mL) and evaporated
to afford 4-6.

20

The resolved acid 4-6 was converted to 47 by refluxing in

ethanolic HCI.
1H NMR (300 MHz CD30D): § 9.25 (d, J = 2 Hz 1H), 8.31 (d, J = 2 Hz, 1H),

8.15(d,J =8Hz, 1H),7.84 (d,J =7 Hz, 1H), 7.72 (t,d = THz, 1H), 764 (t,J
25 =7Hsz, 1,H), 4.72 (m, 1H), 4.15 (g, J = 6 Hz, 2H), 2.73 (m, 2H) 1.18 (t,dJ=6
Hz, 3H).

30 Compound 4-8 was prepared from 4-7 using the procedure
for the preparation of 2-13.
1H NMR (300 MHz, CD30D) & 8.83 (m, 1H), 8.32 (m, 1H), 8.02 (m, 2H),
7.78 (m, 1H), 7.63 (m, 1H), 7.43 (d, 1H, J=7.3 Hz), 6.57 (d, 1H, J=7.3 Hz),
5.76 (m, 1H), 3.73 (q, 1H, J=8.2 Hz), 3.48 (m, 3H), 3.32 (m, 4H), 3.17 (m,
35 2H), 2.95 (m, 1H), 2.84-2.62 (, 6H), 2.10 (m, 1H), 1.88 (m, 3H).
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Pd(OH) 2, EtOH ZtBU ~OHN HC 1. LiAIH4 1 2. Pd(OH) 2, EtOH O H\~ ~N ~~C02~Bu
-151 31 May 2002 QCO1~LTINLJED OH N ~ Na~.-? -.. NN~ C2H w N N~
21i10 HN ,~ NI/ NN~ CO-l-1 ~%/ 21,11 3-Bro~Q ~-chl yro- 31rilay @802di ne
(2~.-2) A suspension of Cul 2 (3.33 g, 24.8 nmol) in anhydrous 5 CH3CN (200
m) at 65 was treated with tent-butylnitrite (3.13 nL, 26.3 mml), followed
by the dropwi se addition of a solution of ,2~, in 60 nL of CH3CN. The
resulting m xture was stirred under an argon atonsphere at 65 for 2 h and
concentrated at reduced pressure. The residue was partitioned between Et OAc
(150 nL) and 3% HO (60 m), 10 and the organic | ayer washed successively
with 3% HO, water, and brine (60 nL), t S JHEMES filtered and
concentrated to afford a brown solid which was chronat ographed on silica
(25% Et OAcl Hexane) to afford ~ as a yellow crystaline solid. TLC Rf = 0. 60
(25% Et OAd Hexane) 15 1H NMR (300 MHz, CDC1 .70 (d, J=2.4 Hz, 1H),
8.37 (d, J=2.4 Hz, 1H). ' ro- 'n-2- 1 th 2 1&

x2HCI =

HoN OFt

Compound §-2 was prepared from 5-1 (for preparation, see

Zablocki et al., J, Med. Chem. 1995, 38, 2378) using the procedure for the
preparation of 2-13.
1H NMR (300 MHz, CD30D) § 8.54 (m, 1H), 8.47 (m, 1H), 7.85 (d, 1H,

10 J=7.9 Hz), 7.46 (m, 2H), 6.55 (d, 1H, J=7.3 Hz), 5.57 (m, 1H), 3.63 (m, 2H),
3.46 (m, 3H), 3.18 (m, 2H), 3.01 (m, 2H), 2.77 (m, 4H), 2.60 (m, 2H), 2.05
(m, 1H), 1.93 (m, 3H).
TLC (silica): Rf=0.09 (15 EtOA¢/10 EtOH/1 NH40H/ H20)
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31 May 2002 Met hyl glycolate (450 ng, 5.05 nmol) was added to a suspension
of 60% NaH (131 ng, 55 mmol ) in THF (20 nL) at 0. The resulting solution
was stirred under argon for 0.5 h, then treated with a sol 31 Blay®@002-- 2
After stirring at O for 0.5 h, the reaction was diluted 5 "with ethyl
acetate, and washed with successively with sat. NaHCO03, water and brine (80
nm. each), then dried, filtered and concentrated to afford ~ as a yel |l ow
solid. TLC Rf = 0.70 (25% Et OAcJ Hexane) 1H NMR (300 MHz, CDCl13) b 8.46 (d,
J= 2.4 Hz,1H), 8.37 (d, J= 2.4 Hz, 10 ISCHEMEfs, 2H), 3.78 (s, 3H). -2 ih
-di a-7- m- 1 A mxtuxe of Z3- (1.5 g, 5.12 mmol) and powdered tin (1.37
g, 11.5 mml) was trlgcgoﬁ W t conc HO (10 nmL). The m xture was 15 heated
to 80 for 2 h, then gncentrated. The reggiue vvas partltloned

bet wen CHC13 and sat. NaH washed wlth bri ne t hen dr f Bbtgo ed and
concentrated tgqafford a yé‘lﬁﬂow solid. | I ica-gel (5Q%

hexane/ Et QAc) e—as—a—y-eH-ow-sol-d. 20T@Rf (50%Et9®%1, I;I?3<ane)
1H NVR (300 MHz, DNBONQQ(Q&,J;Q.ISl (br,s, M/ 2 Ro 4w

(d, J=2.4 Hz, 1H), 4.8gmfs, 2H). i 25 pert- bu~v eater (21-5). A mixture
of (1.12 g, 4.89 mml), (o-tol)3P (298 ng,1.0 mol ), Pd(OAc)2 (110 ny, O0.49
nmml ), and triethylamne (0.86 nm., 5.87 mmol) in DM (20 nL) was placed in
a 100-nmL flask. The m xture was degassed with argon, then tent-butyl
acrylate (752 ng, 5.87 mml)~gas 30 added and the tube seal ed agHjheated to
100 for 12 h. The reaction x‘?ure was, di | utedwi th_ethyl acetage, BIF tered
and washed with RBtbriTie dried, fi eoh-AnuNEO rated.
Chr omat ogr aphy dlca 5% hex{stgtapAc) gave ~ a yell gw s&lid. 35
TLC Rf = 0.60 (2%% Ft ae) - 31 May 20 1kb 800 MHz,
DVSO-d6) ~ 10.91 (br,s, N—l) 15 (d, J=2.4 Hz, 1H), 7.54 (d, J=16 Hz, | H),
7.42 (d, J= 2.4 Hz, 1H) 6%% (d, J=16 Hz, | H), 4.84 (s, 2H) 84.48 (s, 9H).
_58%(~)- ensz-(l(R- 1-2- -2'h-xaz-hn-'cat-1Asolution of
N- benzyl - a- (R) - met hyl benzyl am ne (0. 82 g 3 87 mml) in THF (25 n) at 0C

was treated with 1.6 nL of a 2. O'%BE in pexanes). The resulting
solution was stiffredfat OC for 3 8 oolgd to -paRCy

solution of acry 1111{ (0.485 l 1.|7 F 5 m.) \/ﬁéHaéded
After stirring for mn at - 78C N4 #iL) —Was—adtted and

the cold bath rermved The™ m xture was warrred%_g glmterrperature and
extracted with Ehdff 0¥I 40 nL). The conbi ned "organi C3¥xtracts were washed
with brine (30 rgslnzB

W
OEt

CHgs
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15 over MyS04, filtered, and concentrated. The residue was purified by

flash chromat ography (40% et hyl acetate/ hexanes) to give the ~am noester -~

as a yellowoil. TLC Rf = 0.3 (40% et hyl acet at e/ hexanes) B4 MER20820 MHz,

CDC13) 81H NWR, 8.70 (br, s, 1H), 7.91 (d, J=1.8 Hz, 20 1H),7.4-?.2 (10H),

?.12 (d, J=1.8 Hz,1H), 4.80 (s, 2 H) 4.42 (m 1H), 3.91 (q, J=fi.7 Hz, |

H) 3.69 (d, J=7.2 Hz,1H, ), 3.62 (d, J =7.2 Hz, 1H ), 2.46 (m 2H),1.34
3

(d, J=7.0 Hz, 3H),1.29 (s, 9H). z25 ~ouionic acid ,~~~b~~ester (21-7) A
m xture of the di benzylamne ~ (0,22 A4 @IE 1.0 EtO—VHZO/AcO—I(ZG
m/3 nL/1.0 n.) was degassed with h Pd(OH) 2 (100 ng).

The m xture was placed under 1 atmof H2. After stirring for 18 h, the

m xture was dil uted wiyMad# @hen HOY 30 . flltered thrqB?'@) )te. The
filtrate was concentr%@%a}w@j& %esi dug”p d by fla chpomat ogr aphy
(20% 20:1: 1 Et H2 % Et OAC) [ive tlhe tent-Rutyl estBCl‘mas a
white solid. TL 0.5 (20%20:1: 1 Et

31May20021HN|VR(30 ) 8 7.8%(d, J=1.7 H) , 3 d, J=1.7
Hz, 1H), 4.81 (s, 2H), Q‘P*%N( 1H), 2.6, (m 2H),1. 41H@é 9&@”326?1{3 2- 0-2
-4- a5 -ni at 2 A solution o? ~ (0.22 g, 0,44 mmol i n anhydrous THF

was treated with Lawesson's reagent (0.098 g, 0.243 mml) and stirred at
roomtenperature for 1.5 h. Silica gel (500 ng) was added to the reaction
m xture and the solvent was renoved at reduced pressure and the 10 product

was el uted from silica using 25% Et OAc/ hexane to afford ~$ a yell ow
sol id. TLC R f B(DﬁB 0% Et OAc, / hezane) 1H NWR (300 M—|z ) b 9.82
(br, s, 7.95 =1.8 Hz, 1H), 7.47.

(11H}%u§z 4. 42
|(4?1sz5 3294116(? 92&13?0):&),1411 o 5 H) 1.29 1H 9)H) 625 Tz
: m : 2. ci
tort-butyl esirer g;f‘: 15‘;0 Asol ut N 5}/{@ OEt
anhydr ous Et 20 (10 m.) at 0 was tredded dropw se with3Lj AlHH (2.09 m of a
1.0 Msolution in Et20). The resulting solution was sp red at OC for 30
m n and then quenched by the sequential addition og-1B20 (0.3 nmL), 15 % NaCH
(0.08 nmL). Celite (1 g) was added and the m xture filtered through a Celite

25 pad. The filtrate was evaporated and the residue was purified by flash
chromat ogr aphy (65% et hyl acet ate/ hexanes) to give the di benzyl am ne

internediate as a yellow oil. TLC Rf = 0.4 (65% et hyl acet at el hexanes) 1H
NVR (300 MHz, CDA 3) s 1H NWR 7.s1 (d, J=1.8 Hz, 1H), 7472(10H) 30 .

6.87 (d, J=1.8 Hz,1H), 441(m 2 H, 436(m1H) 3. , J=6.7 Hz, 1 H),
3.8 (brs,1H), 3.69 3.42 (m 2H), 2.46 (m 2 34(d J=7.0 Hz,
3H),1.29 (s, 9H). Cls(g)rat eri eprot ected with in ethanol to

afford ~ as a white—solid. TCRfI—O (20%2-(1)11Et@—v 40H H20 - 80%
Et OAc) - 155

*3 HCI
6-11
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31 May 2002 1H NWMR (300 MHz, CD30D) 8 7,59 (d, J=1.7 Hz,1H), 6.92 (d, J=1.7
Hz, 1H), 4.41 (m 2H), 4.30 (m 1H), ), 3.41 (m 2H, 2.6, (m 2H, 1..41
(s, 9H. - 2- r - th - 1- ~-o5n -i zi ' ~~ p,.r~nionic agidMag2002) The
title conpound 21A0 was prepared from 2-~ and using the procedure described
in Schenme 2. High resolution M5 Calc'd.=418.2198, Qbs'd = 481.2193. 10 - 2h
r- h -1 vllgropionic aci (21-11) The title corr'pound 21711 was prepared from
-2 9 .A and 21 15 using the procedure descrl bed in Scherre 2. High

resol ution M5 Cal ¢’ d. =467. 2417, Gk B (OO i 31 May 2002 O
"NH '~ NBr2 , MeOH NH O ~ NH2NJ~CI)2 8u1 NHO ~N / CI)ZH/ 2?7~ NH O Br NH

~N/ ~Q02~ a H2N | XN
&
aq. NaHCO3 0O N o
H :
COCly, CH,Cl :
: A N IN\ N)L N/\)LOE
y
HaC
6-12
B
0 N o
: H
NaOH N N\ N/ILN/\)LOH
| Z
HsC
6-13

The imidazolidine-ring methylated compound 6-13 was
prepared using the procedure described in Scheme 2 by replacing the
5 glycine ethyl ester with alanine ethyl ester.
In further embodiments, other imidazolidine-ring
substituted systems are prepared using the procedure described in
Scheme 2 by employing the desired naturally-occurring or non-
naturally-occurring amino acid. i
10
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~NH~NO/ NI~ ~02H/ 3-Ox0-3 -,4

di hvfro-2~~1-oxa-4. 5-di aza- 7- brom) nap~~ht hal ene (22-2) A solution of ~,
(4.8 g, 32 mml) in MeOH (160 nL) at -15 5 was treated dropliMay 2002
bromne (25.7 g, 161 mml ). After stirring at -15 fox 0.5 h, the mxture
was warnmed to anmbient tenperature and stirred overnight. The resul ti ng
white precipitate was filtered and washed with cold MeOH to afford ~ as a
white solid. TLC Rf = 0.65 (50% Et OAc/ Hexane) 1H NMR (300 MHz, DVMSO- d6) 8
i1.2 (br s,1H), 8.05 (d, J= 2.4 Hz,ll—%%O (d, J= 2.4 Hz,1H), 4.76 (s,
2H). - 157 31 May 2002 i i - xa-4 | - 1 propionic acid
tert-butyl ester (~~ Brom de 22~, was converted to amno ester 2-3 as 5

illustrated i n Scheme 21N—% " TLOBR KBroKOH 129% 20: 1: 1 Et HAOH H20 - 88%
Et OAC) iHNNR(3ooM%/5§ ) 8 8. 0HAQ) J=1.7 Hz. &b AW Bri=1.7 Hz,
iH, 4.76 (s, 2H) 8_m_1H) 2.0, (m—2, 1.41 (s, 10 in - 0-3 i
r - H xa- i z - a h hal 1 pronionic acid tent-butyl ~ ter Q22-4) Brom de
@ _- 2 was converted to am no ester 22~ as illustrated in Schene 21. TLC Kf
= 0.5 (20% 20: 1: 1 Et GAINHAOH H20 - 80% Et OAc) 15 1H 1YAZR (300 MHz, CD30D) b
8.04 (d, J=1.7 Hz, 1H), ?2.34 (d, J=1.7 Hz, 1H), 4.76 (s, 2H), 4.38 (m 1H),
2.6, (m 2H), 1.41 (s, 9H. i ro- h - 1 - - 2a 20 vl)Rrogionic acid (22-5)
The title corrpounds vvas pr gared from2-~ and
C2,
tn o-tolylphosphme
ethyl acrylate, CH,CN N \
MeO \
= CO,Et
13
Ph
Ph H Ph ﬁ
NN
1. 3 PN CO,Et
Me :
Me Z
I
THF
2. nBuLi, THE NN
3. NH4C|, H20 MeO Zﬁ
HoN
Pd(OH)y, Hy, CO.Et
EtOH, HOAc, H,O Y
- |
N
MeO 7-5
5
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usi ng the procedure described in Schene 2. Hi gh resolution M

Cal c' d.=481.2198, (bs'd = 481.2194. 25 -2 - 271 -i zi ' 3~ ~pr~pionic
acid (22-61 The title conpound 2~ was prepared from-~9 an@12May2008 t he
procedure described in Schene 2. 30 , Hi gh resolution M5 Cal c'd.=467. 2417,
Obs'd = 467.2411. - 168 31 May 2002 N HO schene 23 Mh02 CH2C 2 ~N COHC
HO2C~CO02Et NH4Ac, EtOH 2~4 H ~, Pd/ C v H2N CO2Et

Furo-f 2. 3-bl Rvri di ne-5-carboxal de~r a t23-2) A solution of alcohol ~ (M
Bhupat hy, et al., ~T,, 5 ~ ~Heterocvcl. Chem 1995, 32,12834@87) was
treated with excess M02 (10 eq) and the m xture stirred at rgom
tenperature for 16 h, then filtered through Celite and evap pd to afford

,~; _2 as a whi tf—fssolid. FgA Rf ~ 0.40 (25% Et OAc/ Hexane) - 59/

B 0O
NaCNBHgz, HOAc [

H oC
N N
NaOAc, 4A seives | X N HN /\/lLOEt
i-PrOH _ \/
-6
@'
HCI, EtOAc 2 5

/
-7
MeO
B
O}—cz o~ o
H
°2N_©_° N Ns N/U\N/\/U\OEt
| \_/
P
DIPEA, DMAP
CH,CICH,CI 7.8
MeO
B
NaOH o~ o
MeOH, H,0 Ho G
N N N OH
l \__/
P
-9
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31 May 2002 IH NMR (300 MHz, CDCl3) 810.22 (s,1H), 9.05 (d, J=1.8 Hz, 1H),
8.27 (d, J=1.7 Hz,1H 8.08 (d, J=1.8 Hz,1H), 7.10 (d, J=1.7 Hz,1H). 5 A

sol ution containing al dehyde ~ (1.5 g, 10 nmmol), ethyl hyd3ddday 28D2nat e
(L6 g, 20 mml ), and ammoni um acetate (3.8 g, 50 nmol) i n anhydrous et hanol
(125 m.) was heated at reflux for 8 h. After cooling to roomtenperature,
the solvent was evaporated and the residue partitioned between sat. sodium
bi carbonate and Et OAc, the organl c 10 layer renoved, dried, and

concent r at ed. 53oHELOME ik @pi due af forded t he am no ester -~ as a
waxy solid. I =0.h OH/ N 20,.-. 80%

{300 Mz, CD30D) 8 8.34 Pd“ jd.2g Hégyﬁ obvin water %@Pﬁg

d, J- L7 Hz, adiled Q-xﬁ%tlﬁokyp}'rfdlheulﬂs ll-@,OIEﬁ:iblI fdlﬂdvl)edﬂy&tﬁ'obqnsew J=7.5

ATV ﬁ?ﬁégﬁi% of Bisniple G4 8,18 blonuf I Aematrus TR (750 L M.‘zhf

yl I ur ouvl 15 m cesndtingi soldtioh iwasistinred at rabrh 28mperataere fmléhpwd ~ was
prepar ed fromgaHC agdwas%(ad@ahﬂ%dbss Bl 866 Hé%oﬁﬁ%&i WGt Siith2- TLC

JERXENE e fenictions o e e g vl

éd/scél ?tl 6 8n O;therijﬁ&eUdneﬂ a&rmgﬁo(%nﬁm@ﬂaﬁa ﬂliﬁ)sdl@&xﬁféiﬁbﬁﬂ_ri# {rﬁlcd&l' 0 t
ny nd stjrre r a rogen npsp e cata ys

was renoved b |‘IeP ﬁ#ﬁ({a&we IWP%PQPEO h@é{%‘m“gn%ﬂ

(75% 20: 113 %M-Mﬁélmas’i@uchaﬁ%&r@%)st afford ~ as a col orI ess

05 156 ey el cobih 40y bt R 65 ¢

HO2CM CO2Et N%,d)l?tﬂ-lOi--N ~NI H2, Pt02 HN N~

Ethyl 3-(6-metho idin-3-yl late

15 A solution of the 5-bromo-2-methoxypyridine 7-2 (74.3 g, 0.4
mol) ethyl acrylate (150 mL, 1.4 mol), triethylamine (150 mL, 1.08 mol),
pa]ladmm acetate (10 g, 0.045 mol) and tri-o-tolylphosphine (20 g, 0.066
mol) in 100 mL acetonitrile was degassed with argon for 10 minutes.
The mixture is heated at 90°C for 12 hr, then the volatiles were removed

90 in vacuo. Toluene (300 mL) was added and the mixture concentrated
again. Diethyl ether (300 mL) was added and the mixture filtered
through a pad of silica gel eluting with 800 mL of diethyl ether. After
removal of the diethyl ether, the residue was chromatographed on silica
gel eluting with EtOAc/hexane 1:19 then 1:14 then 1:9 to give 73 as a

95 yellow solid.

1H NMR (300 MHz, CDCly) &1.34 (3H, t), 3.97 (3H, s), 4.26 (2H, q), 6.34

(1H, d8),6.76 (1H, d), 7.63 (1H, d), 7.77 (1H, dd),8.27 (1H, d).

30
To a solution of N-benzyl-(R)-0-methylbenzylamine (97.5 g,
462 mmol) in THF (750 mL) at 0°C was added n-butyllithium (2.5M in
hexanes; 178.5 mL, 446 mmol). The dark violet solution was stirred at
0°C for 20 minutes, cooled to -78°C and the ester
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, [ 24~ Furot'3.2-bl Rvridine-5-carboxa. |l de~y, ~, ~ 24-2) O, H2N CO2Et A
solution of alcohol ,~~) (J.M Hoffrman, Jr., US Patent No. 5 . 4,808, 595)
was treated with excess Mi02 (10 eq) and the m xture stirr@d May 200
tenperature for 16 h, then filtered through Celite and evaporated to afford
~ as a white solid. 1H NMi, (300 MHz, CDC13) 810.18 (s,1H), 8.92 (d, J=1.8
Hz, 1H), 8.17 (d, J=1.7 Hz, 1H) 7.89 (d, J=1.8 Hz, 1H), 7.10 (d) J=1.7

Hz, 1H). ,.a~"y6w. . isl 31 May 2002 wino- r 2- r ci 1 r 4 A solution
cont 3’31' ni ng al ged(BR7 £2 308 bnwl) inCIHF{250 mmywagwdd@&eaemaomnﬁﬁes 11?85 20
nmo and amoni ac rous a

m) was heat ed®Si lé'r“tg‘ c@y&p&&gsﬁﬂ'ﬁtfg %Wf‘#i % ‘aﬂ!& cgpét t he
sol vent was ewaparateddNHef1 tM eﬁs‘ﬂ%d Et@ ewa@bedemhsmtersmm

bi carbonate a r ncentr at ed.
Chr omat ograph;@)%rret(ar?gdré{slla For gﬁg%}ﬂ%v %&? ,c'aoqg'nﬁpwaxy solid.
10 TLC Rf & 0 cbrqmategmpbyl(smmﬂﬁh@xm@toﬁmw theand)l)igavefed(s0an ik,
SED?»OD%S 1‘918 8d5%3ﬁ€hmﬁm}.lt_l Histe mm%nz%zlfiﬁ)fodme%h}lﬂe lar]aiﬂ4e(7)'1€iﬁé ofl whsl. 7 Hz,
2H), 2.76 (m takgn up @05%&2%1 mzﬂ)a%erlmzé eertraCIred ggidéethgiue;ﬁé%(@{

3. 2-bl gyri tdi mr@amlc)laﬁex(sZwedened erMgSO4 and he dobventiremoved tosgive The

title conpoun%lftws %5%’ om 2-9A and, using the procedure descri bed
in Scheme 2 e irte 620: 1: 1 Et OH NHAOH H20 - 25% Et OAc) 20 Hi gh

resol uti og wsl@pmmae@mmn > 5108 488, D127 (3K, d) .92 QH ), 2624

solution of ~ ( 181 ny, O. in acetic aC|d( 5 25 was treat ed
with Pt02 ( 10@1Hg)1d;;rads&(1H;én &ﬁméIrH,ad)hscﬂﬁ)@&h, 8t 8195(REY, an), @41 (IH Tdd),

caal e ves \orpust Ol HdABIABR Ll SO ca btk oo due

C-_l--

15 To a degassed (argon) solution of the ester 7-4 (70 g)in EtOH
(250 mL), HOAc (25 mL) and water (2 mL) was added 20% Pd(OH)2 on
carbon. The mixture was placed under hydrogen using a balloon and
the resulting mixture was stirred for 24 hr. After filtration through
celite (washing with EtOAc), the solvent was removed in vacuo to afford

20 a waxy solid. This was dissolved in 200 mL water and extracted with

diethyl ether (2x200 mL). The aqueous layer was then treated with solid
K2CO3 until fully saturated and extracted with EtOAc (4x200 mL). After

drying over MgS04, the solvent was removed in vacuo to give the title
compound 7-5 as an oil which solidified in the freezer.
25 1H NMR (300 MHz, CDClg) 5 1.23 (3H, t), 2.61 (1H, dd), 2.68 (1H, dd), 3.92

(3H, s), 4.15 (2H, q), 4.41 (1H, dd), 6.93 (1H, d), 7.62 (1H, dd), 8.13 (1H, d).

To a solution of the amine 7-5 (6.85 g, 30.5 mmol) in 2-
propanol (300 mL) at room temperature was added acetic acid (1.75 mL,
30.5 mmol), NaOAc (24.6 g, 0.3 mol) and 4A molecular sieves (5 g). The
aldehyde 2-9A (8.1 g, 24.3 mmol) in 2-propanol (150 mL) was added and
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Et OAc) to afford ~ as a colorless glass. TLC Rf = 0.50 (75% 20:1:1

Et OH/ NHAOH FT20 -25% Et QAc) 30 High resolution MS Cal c'd.=452.2298, (bs'd =
452. 2238 - 162 31 May 2002 5 10 15 CO2H BocHN~CO2Me NH2 3MHAa¢ 20022
(X=CH) 252b (X=N) EDC) HOAT NWM DMF N~NH N ~ i ~C02H U 25-5a5a ( X=CH)

25-5b5b ( X=N)

~X 2N T O, fIH 80CHN-CO2Me ~; 5-3a (X=CH) 2~ (X=N) 1. HOAc,

65 2. HC, EtOAc "'-'~"_ ~N H H2N~-CO2Me 25, 4a (X=CH) 25..4b (X=N) - 2-
rt~, ~~vl ester (25 3al A mixture of Boc-L-aspartic acid- ~3- et hyl ester

(5.0g, 20.2
mol ), HOAT(
was stirred f

RO R e PrSias (hEh capleas O CramiNAERRRY, 50 m)

.66 gh9 0 imaish) £dded BN0EE Bitl"Phe FOSIERIgU i SthréaRasnlldgwad W th

Et OAc (250 ni) and washed.with sadi,um ter, ri ne
(50 rrL(each) 'WABR TSt KVIDETEES AP0 FHTed fop lgohéﬁs@rs ot SifaRs ol o
TLC Rf = 0.50 «1% Eld@hsé 5 Hfterarenopail @f thé HolNR t(i30¢h dvidy ;thé:%éiaheﬁwas 10

(br,s, 1H)57

(br d, 1H)

(dd, J= 5.1, 16K 031(¢9p ~30) qud extup

10

15

20

30

Wﬁ;ﬁ 108 epabIHSOL £ 3?&3‘5@2 *%ab’l%dﬁi?‘ﬁ 15“ %
x 200 mIL EtOAc. The EtOA
layers were washed with bnne, dned (Nag2S04) and concentrated in

vacuo to give an oil. Column chromatography (silica gel; 5% MeOH in
CHCIl3g) gave 7-6 as an oil contaminated with ~7% of the B-alanine.
1H NMR (300 MHz, CDClg) & 1.20 (3H, t), 1.42 (9H, s), 1.7-2 (4H, br m),

2.5-2.8 (8H, m), 3.2 (4H, m), 3.42 (2H, m), 3.92 (3H, s), 4.06 (2H, q), 5.0-5.4
(1H, bs), 6.36 (1H, br s), 6.72 (1H, d), 7.12 (1H, br s), 7.58 (1H, dd), 8.07
(1H, d).

A solution of the ester ]ﬁ (14. 1 g, 26 mmol) in EtOAc (350
mL) cooled to -20°C was treated with HCI (gas) for 10 minutes then
stoppered and stirred at 0°C for 1.5 hr. The volatiles were removed in

vacuo, the residue taken up in 150 mL of water and treated with solid
K2CO03 to pH~10. This solution was extracted with EtOAc (8x 150 mL),

washed with brine, dried (Na2S04) and concentrated to give an oil.
Column chromatography (silica gel; 5% MeOH in CHCI3) gave the j-
alanine 7-§; further elution with 5% MeOH in CHCI3 saturated with
NHg gave 7-7 as a viscous oil.

1H NMR (300 MHz, CDCly) §1.20 (3H, 1), 1.8-1.95 (4H, m), 2.5-2.8 (121,

m), 3.39 (2H, m), 3.92 (3H, s), 4.09 (2H, q), 5.01 (1H, bs), 6.34 (1H, d), 6.72
(1H, d), 7.06 (1H, d), 7.59 (1H, dd), 8.07 (1H, d).

To a solution of the diamine 7-7 (8.03 g, 18.2 mmol), DIPEA
(9.5 mL, 54.6 mmol) and DMAP (250 mg) in 1,2-dichloroethane (150 mL)
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31 May 2002 -Anz'm azol-2- 1 - i a' mr 2 Ester 253a (1.0 g, 3 nmol)
was dissolved in acetic acid (50 1 nL) and heated to 65 for 2 h. The
solvent was renmoved to afford the Boc5 protected intermnedi @1e|v|@gz@(mh|te
solid. The crude material (920 ng) 2.43 mmol) was dissolved in Et OA

cooled to 0, and treated with HO gas to give 2514a as a tan solid. 1H NWR
(300 MHz, CD30D) S 7.80 (m 2H), 7.35 (m2H), 5.98 (m 1H), 3 80 (m 2H),
3.76 (s, 3H). 10.3(S)-(Benzi mdazol -2-vl)-3-(2-0xo0-3-f 3-(,

Z, f~7, 8- ~ 0

prepar edt f6£ g?n&~géd§ﬁdc] ﬂ&)sbnwg? ﬁédédé) %H%JeQFCﬂ De ‘318 ?ﬁéjegé gz%ig TLC Rf

= 0.30 (50% zmmo llgtmnsauquqgens %Enbb@mpm m@bﬂﬂh&m@mﬂm z

- - 1= 2- dr &mﬁa’-befb#olﬂ-@ THd PedifIBR ﬁﬁ-e"spa oRfegar ed

as descrl bed a ove su st| uti I am nopyr | phen enedl am ne.
TLC Rf = 0.25 {59 @éﬁ%ﬂ%‘g@m&mwkﬁs@% eatad togr

(MtH) . - 13‘5 ﬁﬂteM@MolZ &lﬁoﬂ)‘ﬁrﬁw%% réted\I vE&Se, therbsiddY tﬂ\éﬁ ﬁ@ O,
f1H BocHN-Cp2Ng ﬁtORE’%Bd wished Eﬁcgessil#%iy witi?16% K2CO3 (6x 150 mL) and

brine. The EtOAc layer was dried (Na2S04) and concentrated in vacuo to

give an oil (6.27 g). Column chromatography (silica gel; 5% EtOH in
CHaCl2) gave 7-8 as an oil.

10 1HNMR (300 MHz, CDCly) 51.20 (3H, t), 1.8-1.95 (4H, m), 2.52 (2H, dd),

2.68 (1H, dd), 2.9-3.1 (3H, m), 3.15-3.3 (5H, m), 3.39 (2H, m), 3.92 (3H, s),
4.11 (2H, q), 4.8 (1H, bs), 5.42 (1H, t), 6.34 (1H, d), 6.72 (1H, d), 7.03 (1H, 4d),
7.60 (1H, dd), 8.08 (1H, d).

15

To a solutzon of the ester 1-_& (3 48 g 7. 4 mmol) in MeOH (50

mL) and water (30 mL) at room temperature was added 1N NaOH
solution (22.3 mL, 22.3 mmol) and the mixture stirred for 16 hr. After

20 removal of the solvent in vacuo, the residue was treated with 25 mL 1N
HCI and the solvent removed again. Column chromatography of the
residue (silica gel;EtOAc/EtOH/aq. NH4OH/H20 20:10:1:1 then 15:10:1:1)
gave a gum which was crystallized from a minimum amount of water
and filtered to give 7-9 as a white solid.

25 1H NMR (300 MHz, CD30D) § 1.75-2.1 (4H, m), 2.55-3.1 (8H, m), 3.28 (1H,
q), 3.3 (1H, m), 3.4-3.55 (3H, m), 3.63 (1H, q), 3.85 (3H, s), 5.47 (1H, dd),
6.55 (1H, d), 6.80 (1H, d), 7.48 (1H, d), 7.68 (1H, d), 8.09 (1H, d).

In a further embodiment, the R-enantiomer, i.e. 3(R)-(6-

30 -

- id was prepared by
substituting N-benzyl-(S)-a-methylbenzylamine for the N-benzyl-(R)-o-
methylbenzylamine in preparing intermediate 7-4.
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NuO .. NCON ~ i~CO2H " NUN HZN~-CO2Me 1 - rt- 'na g~th~e~s26-21 A m xture
of Boc-L-aspartic acid-(3-nethyl ester (~1) (5.0g, 5 20.2 nmmol), 2-am no
phenol, (~ (2.2 g) 20.2 m-nol), EDC (3.9 g, 20.2 mol), HOMA MayZ®0 2.02
mmol ), and NW (6.7 nL, 60.7 mmol) in DM (50 nL) was stirred for 18 h at
anbi ent tenperature. The solution was diluted with EtOAc (250 niL) and
washed with sat. sodium bi carbonate, water, and brine (50 niL each), then
dried, and evaporated 10 and chromat ographed on silica (EtOAc) to afford ~2
as a white solid. TLC R 5 R CHG] 8 7.23 (d,
J= 7.8 Hz, 1H), 6.89 (t,. 931?95? M&M 1 Q'Eé)?a%ﬂé%te(’b'r % 4.65

(m 1 |_|) 3 -'—" IO XT] ll RI1-5-V1 Hcl- X0 -

), 1.48 (5, 3 gmmgammgﬁmgggﬁm WTRERT ter -2 (2.0
, 6.0 | | Ph3P (1.58
0 80 ol SUEREEHIRE e N BN Gogae ns Sor, tad NiPeRrLl of

di ethyl azpdi ¢R)-oemetlayibenzilarding, irb pPeparihg mﬂerB:Fdl(azé ) was added
drepwi se. The cooling bath was renoved and the solution stirred overnight
at anbient tenperature. The sol uti onwntrat ed and the residue
chr omat ogr aphed (75% Et OAc/ Hexane) t he Boc-protected ester as a
colorless glass. The crude material (1.8 g, 5.0 mml) was dissolved in

Et OAc, cooled to O apd treated with HCl gas to give,~.as a tan solid. 1H
NVR (300 MHz, CD30D 81(m Ebea7E1©l-Km2"2 %' §(t J= 7.4 Hz, 1H),

3.72 (s, 3H), 3B m 22.nyplos=rlLi BYaZRI i dyn- -vL.)_prop4—en|c
arid ,~6-4) The titl orrpound 2, ~ was prepared fro -9 and ,2~, using the
procedure described in Schene 2. TLC Rf 0.40 (50%,20: 1:1

Et OH/ NH40H H20- 50% Etﬁﬁﬂ\c). FAB M5 Obs'd 450. 3 (MHH) 4 N- NIN CH3 N~~ s /
/ CH31, KzC03 / / .

HoN S
COqEt |
Z

x~_.N —— — _N N\ N)l\ OH
SRS
83 84

- -9- : & -

10 Sodium metal (4.87 g, 0.212 mol) was added to ethanol (200
mL) and stirred until completely dissolved. To this solution was added
2,5-dibromopyridine 8-1 (Aldrich; 10 g, 0.0424 mol) and the resulting
mixture was stirred at reflux for 16 hr. The solvent was removed in
vacuo and the residue partitioned between water and EtOAc. After

15 extraction with EtOAc (2x), the organic layer was washed with brine,
dried (MgSO4) and concentrated to give 8-2 as a red-brown solid which
was used as such in the next step.

H NMR. (300 MHz, CDClg): § 1.4 (3H, t), 4.33 (2H, q), 6.63 (1H, d), 7.62

(1H, dd), 8.19 (1H, d).
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--.-a --r Br CH3CN Br H N~CO2Et 2 N~~H3 // N ~, COH - ey ~ ~ NN~
~~-4 1ss 31 May 2002 , ~Met hvl - 4- ~ronoRvr azol e (27- 2) I\/bt hyl i odi de
(8.47 nL, 136 mml) was added to .a mixture 5 of 4-bronopyiBazaghe 20021 (10
g, 38 mmol), and K2C03 (18.9 g, 136 nmol) in CH3CN (150 nlL) and the m xture
stirred at roomtenperature for 16 h, then filtered and evaporated to yield
2~- as a yellowoil. 1H NWR (300 MHz, CDC13) fi- 7.44(s, 1H),7.38 (s, 1H),
3.90 (s, 3H). 10 1- 1- t r 27 The brom de ~ was converted to the am no
ester ~ following, the procedure depicted in Schene 1. 1H NVR (300 M-Tz,
CD30D) 8 7. 81 {)-ta<t oy yridip:g-vi Balanipeethvhester (8-3)1= 7. 0 Hz, 2 H)

3.89 (s, 3H), 3.00 (m 2ryd tily éﬁpouﬂdﬁ;ﬂw%s'fr %r&ﬂfr(?]zﬁ
The titl d, ~

descr bed ”%:3 s Bk b oo Smbe ok 1 iy PR

acet at ﬁé Et OH/ 7%@0@1\5&%&@9 31)1325/'(31-1 %ﬁ%@ (3H 7t)5§ 6(15(1111'611), d 65’2 (d

3H), 3.14- 5 5$1H9ﬂ)1), 218 2K ), 234 (ﬂi&ﬂ, 4140 (15 dd)r&712(lHH,d2 '562((1H dd7 3
Hz, 2H), 1.93g({q (. qp5 30 35 - 167

10 The title compound & was prepared from 2_QA and_&a
using the procedure described in Scheme 2.
1H NMR (300 MHz, CD30D) 6 1.37 (3H, t), 1.8-2.0 (4H, m), 2.65 (2H, t),
2.82 (2H, t), 2.95-3.10 (2H, m), 3.15 (2H, m), 3.23 (2H, dt), 3.46 (2H, m), 3.51
(2H, t), 4.32 (2H, q), 541 (1H, t), 6.62 (1H, d), 6.84 (1H, d), 7.57 (1H, d), 7.76
15 (1H, dd), 8.13 (1H, d).
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31 May 2002 SCHEME A SYNTI-1ESIS OF R ADI OLI ~AND FOR SPA ASSAY H2N~~CO2H O

HNH 1 ~ ~ S02CI NaOH, di oxane H20 H2ZN~~CO2H j( OH HNSO 2 | 5 1. Br2,
NaOH, H20 2. HCl - 168 31 May 2002 SCHEME A ( CO-I TI NUEDB1 G0ey-ROOA H, |, , .
HN, SO2 | HCl EtOH HC H2NI ~CO2CH2CH3 H HN, SO 2 1 - ~ ~ CO2CH2CH3 N H2N H2,

10% Pd/ C Et OH H2CH3 6N HCl - 169

SCHEME 9
NH» NH2 i
tert-butyl acrylate, N h)\ ~Bn
SN PdOAds, Tl [ N L
F 110°C, CH5CN  a -
THF, -78°C
Br ™
NH» NHo
| SN, a) P/C, 78°C, AcOH | SN
Z 1,4-Cyclohexadiene S
b) HC, EtOH
CO,'Bu » EER 2. _COEt
P/l\';l/\/ 2HCI'H2N/\/ 2
o 9:4
9-3
NH»o
[ )
y
N N j\ CO.H
| > N N N2
Y —

A mixture of 2-amino-5-bromo-pyridine (9-1) (10 g, 58
5 . mmol), tert-butyl acrylate (50 mL, 344 mmaol), triethylamine (50 mL, 359
mmol), tri-o-tolylphosphine (3.0 g, 9.8 mmol) and Pd(OAc)2 (1.0 g, 4.5
mmo)) in 150 mL, CH3CN was purged with argon for 5 min and
subsequently refluxed at 110°C for 20 hr. The mixture was then cooled
and concentrated. The residue was purified using silica gel flash
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31 May 2002 S CREME A ~nnt'rl \ ._ HCIH2N N A-6 ~ CO2H HCI H2N ", ,

C02CH2CH3 H HNS02CsH, ~i EDC, HOST, NM\M DMF | O\ H2N NI \ H2S/ N .,,.NH
CR2CH2CH3 OH 6N HCI 6 0 C! cut 02S .,,.NH CO2H - 170 3BMayt3002002
(CH3Sn) 2, Pd(PPha)a, ,d",."..,.. nno C ~ ..Sn(CH3)3 H 02H O ~2s~ H 02H

chromatography (EtOAc/hexanes 1:1) to afford the desired product 9-2 as
a solid.
Rf (silica, EtOAc/hexanes 1:1) = 0.26

~

0 rt- -

To a cooled (0°C) solution of (R)-(+)-N-benzyl-a-
methylbenzylamine (4.0 g, 19 mmol) in 50 mL THF was gradually added
n-butyllithium (11.3 mL, 2.5 M, 28.2 mmol) over 5 min. The mixture was

10 stirred for 30 min at 0°C and cooled to -78°C. A solution of -2 (2.0 g, 9.4

mmol) in 20 ml. THF was gradually added. After stirring for 40 min at -
78°C, it was treated with NH4CI (sat.) at -78°C, warmed to room

temperature and extracted three times with EtOAc. The combined
organic layers were washed with brine and dried over NagS04. After

15  solvent evaporation, the residue was purified using silica gel flash
chromatography (EtOAc/hexanes, 1:2) to afford the desired product 9-3
as an oil.

Rf (silica, EtOAc/hexanes 1:1) = 0.28

20

A mixture of 9-3 (0.5 g, 1.2 mmol) and 10% Pd/C (0.4 g) in 10
mL AcOH was purged with argon for 5 min and then heated at 78°C.
1,4-Cyclohexadiene (2 mL. 21.1 mmol) was then gradually added. The
- 25 reaction mixture was stirred for 3 hr and filtered through a celite pad.
The solution was concentrated and the residue was purified using silica
gel flash chromatography (EtOA¢/MeOH/NH40H 1 :1:0.04) to afford an
oil. To the oil (1.2 g)in 20 mL EtOH was introduced HCl gas for 10 min.
The mixture was stirred 24 hr and then concentrated to afford the
30 . desired product 94 as the HCI salt.
1H NMR (400 MHz, CD3O0D) & 8.11 (d, J=9.6 Hz, 1H), 8.08 (s, 1H), 7.13 (d,
=9.6 Hz, 1H), 4.77 (m, 1H), 4.18 (q, J=6.8 Hz, 2H), 3.22-3.02 (m, 2H), 1.24
(t, J=6.8 Hz, 3H).
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O N- (4-1o0do-phenyl sul fonyl am no) - ~-aspara~ine (A-2) To a stirred solution
of acid ~-1 (4.39 g, 33.2 mol ), NaOH (1.49 g, 37.2 mmol ), dioxane (30 m)
and H20 (30 m) at 0C was added 5 pi psyl chloride (10.34 g3134ay200dl ).
After --b mnutes, NaCH (1.49, 37.2 nmol ), dissolved in 15 m H20, was
added foll owed by the renoval of the cooling bath. After 2.0 h, the
reaction m xture was concentrated. The residue was dissolved in H20 (300
nm) and then washed with EtOA c. The aqueous portion was cooled to 0C and
then aci di fi ed(@i-tdl ARSNG INGEdin-9ivE T31?3-$9.|6'."ﬂ8 $r cted and then
washed with E . . €..50 . (300 M—lz D20)
8 7.86 (d, 2HLAE ',. H). 15

" 2(9)- (41 oto_p—y] sul Thwtitiandom omﬁd&@ﬂ#&% " éd‘é@ theSTFAr@dt SRt | on
of NaCH (7.14 181 m‘ml% nd H20,(40 rri%_lg AAS adﬂed Br2 (1.30 m,
24.9 mol ) drﬁiﬁs € BLOGESur ety %} utes, acid $~
(9.9 g, 2459 INMRNZ0$4 ZO@I@OQMgQQT@ﬂ%HmGH)B?A@I(ﬂdV\éF&%gﬂm ned,
coeted to 0OC i peL gcji fter
tirring fox A ‘7*@@%&9"7 G e R A G Eap
heated to 90C ¥y 5388- Wﬂ&ﬂbsl 34013@7r(m,02iﬁbc3 26-3016 (mneH)3.08-2.86i(mst ed
to ~7 by drop\m.ﬂeaq@dz 50akE, |§l1§yva§ I ed
washed with Et 62 andhteﬁgln%fg?%% vacu?lggzp}%\l%n eiém A~9§§'g§5$11fte
solid. 5 1H N )(300 MHz, D20) 8 8.02 (d, 2H, J=8Hz), 7.63 (d, 2H, J=8Hz),
4.36 (m 18), 3.51 (dd, 1H, J=SHz, I3Hz) 3.21 (m 1H. t 1 2 - 4-i0o 0- a o
la o - - lani -h hl AHO gas was rapidly bubbled through a suspensi on of
acid 10 Ate- , (4.0 9,10.81 mml) in EtOH (50 nml) at OC for 10 m nutes. The
cool ing bath was renoved and the reaction was heated to 60C. After 18 h,
the reaction was concentrated to provide ester ~ as a white solid. 1H NWR
(300 MHz, CD30D) b 7.98 (d, 2H, J=8Hz), 7.63 (d, 2H, J=8Hz), 4.25 (q, 1H,
J=5Hz), 3.92 (m 2H), 3.33 (m 1H), 3.06 (m 1H), 1.01 (t, 3H, 15 J=7Hz).
~' ~hvl 4-f2-(2-Am nopvridin-6-vl)eth |y | benEzoate (. -5a) A m xture of
ester @~ (700 ng, 2.63 nmmol ), (for preparation, see: Schene 29 of PCT

I nternational Application 20 Publication No. WO 95/32710, published
Decenber 7,1995) 10!'o PdI C (350 ng) and EtOH were stirred under 1 atm H2.
After 20 h, the reaction was filtered through a celite pad and then

concentrated to provide ester -5a as a brow oil. TLC Rf = 0.23 (silica,
40! o Et CAc/ hexanes)
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25 1H NWR (300 MHz, CDC13) $ 7.95 (d, 2H, J=8Hz), 7.26 (m 3H), 6.43 (d,
1H, J=7Hz), 6.35 (d, 1H, J=8Hz), 4.37 (m 4H), 3.05 (m 2H), 2.91 (m 2H),
1.39 (t, 3H, J=?Hz). 4-f2-(2-Am nopyridin-6-yl)ethvllbenzo'34 iday200f

~ochl oride (A-6) 30 A suspension of ester ~ (625 ng, 2.31 nmol) in 6N HC
(12 M) was heated to 60C. After ~20 h, the reaction was concentrated to
give acid ~, as a tan solid. 1H NWR (300 IVHz, CD30D) 8 7.96 (d, 2H, J=8Hz),
7.80 (m1H), 7.33 (d, 2H, J=8Hz), 6.84 (d, 1H, J=9Hz), 6.69 (d, 1H, J=7Hz),

3.09 (m 4H). 35 - 172 31 May 2002 h&ﬂéﬁ%ﬁ 1 ~ne

ul f onyl am no) - ~3-al anine (A-?) A soluti e, ~ (400 ng, 1.43 mol),

amne ~-4 (68s ng,1.57 nml), EDG (358 ng, 1.86 mmol), HOBT (252 ng,1.86 5

mml), NWM (632 N.1, 5.72 %& in DV (10 m) was stirred for --2 h. The
e

reaction was dil and then

dried (MgS04) apqd copgentr d. Flash ch

i sopr opanol / Et provi ded S§BpHe A --7 : .

(silica, 10% opanol / E 1H NVR €308 MHz, @H 7.79 PH,

J=9Hz) 7.61 (d,ZH J= SHz)tda; (d, 2H, Y=9Hz)) ?D% nf8°1H), P7 (d, 2H,

J=8Hz), 4.20 (m?%ﬁ)z 3.95 (q, 2H J=THz) 13- s6 (dd; 1H J=6Hz,
),

(dd, 1H, J=8Hz 3.01 (m 2H), 2.86 2H),1.08 (t, 3HJ.15
4-f 2- (2- Am non~r in-s yl~thvllbenzovkas2( Oéﬂ-lodoyhenylsulfm E
|no) (3-al ani ne ) A solution of es 4-77 (200 ng, 0.3213 ) gﬁc} 6N

HC (30 m) was heated to 60C. After ~20 h, the reaction m xture was 20
concentrated. Flash chromatography (silica, 20:20:1:1 EtOAc/Et OH
NH40H1H20) provided acid ~$ as a whit@® solid. TLC Rf = 0.45 (silic
20:20:1: 1 Et OCAcl Et OH NHAOH H20) 1H NMR (4Q4 MHz, DWVBO-dg) 8 8.40 ( 1H),
8.14 (Bs, 1H), 7.8) (d,ym2H J=8Hz) (d, 2H, J=8Hz), 7.48 (&N 2H,

J=8Hz), 7.27 (mCI HN-6"34 (d, 1H, 2% J=7z). 6. 2K:CAyDMF J =8Hz) , & 850(bs,
2H), 3.89 (bs, '231 3.35 (m 2H), S m 2H); 1l a
1-2 1 n ~her~, \¥p Nﬂéﬁ%’am nQ ~-allanige 1 A-9) 30 A sol ution of de ~$

(70 ny, 0.1178°GH@), [(CH3)3Sn]2 48 ~. 1, 0.2356 mol), Pd(PPh3Z (5 ny)

After 2 h, the reaction was

100A, 40 x 100 nm 95:5 then 5:9 0/ CN) to provide the
trifluoroacetate salt. The salt t 10-5 CO:Et

~
0
Mel/NaH/
P DMF

nBuLyTHF /'\ :
j CO9Et n)l COzEt
Pk P

10-6 10-7
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31 May 2002 suspended in H20 (10 m ), treated with NH4OH (5 drops) and then
. lyophilized to provide amde ~ as a white solid. 1H NVR (400 WMHz,
DVMSO-dg) b 8.40 (m1H), 8.18 (d, 1H, J=8Hz), 7.67 . (m 5H31 MaEyqa? 2H,
J=8Hz), 7.29 (d, 2H, J=8Hz), 6.95-7.52 (m 2H), 6.45 5 (bs, 2H), 4.00 (m
1H, 3.50 (m 1H, 3.33 {m 1H, 2.97 (m 2H, 2.86 (m 2H . ~-f2-(2-Am nt~
"~ ~"din-fwl ~g~h_~I| benzQl - 2(, ~~~i odophenvl sul f onyl am no- ( 3-al ani ne (A-10)
10 An i odobead (Pierce) was added to a shipping vial of 5 nC of Nal25l
(Amersham [MS30) and stirred for five mnutes at ggoomtenperature. A
solution of 0.1 ny of ~ in 0.05 nL of 10% H2S04| MJOH was made and
i mredi ately added to the Nal25l/i odobead vial 4 stirring for three
m nutes at roomtenperature, approximtely 0.0470.09 15 nL of NH40H was
added so the reaction rrixturepd\fgﬁ ﬁ% pH 6-7. TheseMUre reaction mxture
was injected onto thediRLC for DUPI 3 cation ( ¢ peptide-protein C 18
colum, 4.6 x 250 mm 'nearwgb?;gA of 10% &gerdnitrile (0.1% (TFA): H20
HeO of

(0.1% TFA) to 90% acetonitri 6 TFA) : H20 (8. 1% TFA) over 30 minutes, 1
m./mn]. The retention tine ~:~, Qis 17 pgRputes under these
conditions. Fractions containing the majoriHyNof Yhe radioactivity were
pool ed, lyophilized and diluted with ethanol to gix¢gggpproximately 1 nC of
~, Q, which coeluted on HPLC analysis with an_aut hefitic sanple of ~$. 25
~nstrunmentatio,~.: Analytical and preparati velldll C was carried out usi ng a
Waters 600E Powerline Multi Solvent Delivery Systemwith 0.1 nL heads with
a Rheodyne 7125 injector and a Waters 990 Phot odi ode Arr@y Detector with a
G |l son FC203 M crofraction collector. For analytical and||preparative HPLC,
a Wdac peptide-protein 30 , C18 colum, 4.6 x 250 ?r'rﬁ used with a C 18
Brownl ee nodul ar guard col uim. The acetonitrile used fpr the HPLC anal yses
was Fisher Optinma grade. The HPLC radi odet ect or used aOBeckman 170
Radi oi sot ope detector. A Wdac C 18 protein and pept ol um, 3.9 x 250
mm was used for anal ytical and preparative HPLC.Q% s of - 174 31
e

May 2002 radioactivity were concgntrated using a 0acuum
centrifuge. Calibration curves d chem cal re determ ned
using a Hew ett Packard Model 5ﬁotoneter.
A5530 ganma 5 counter.
The test procedures enployed to e av(33 and av(35 binding and the
bone resorption inhibiting activity of the co %l%nds of the present
i nvention are described bel ow. 10 BONE RESORP PI T ASSAY Wen
osteocl asts engage in bone resorption, they can cause the formation of pits
in the surface, of ;hope that.they are acting. Theref ope, when testing
conpounds for $EHETAF-ab - s k- =& yseful to
measure the ability of JB6 astirred solutiex ofiabdehyte 10k 620.28 gp i f2i5amnmol) tn
when the imhi ety i I 200 m cron thick cross
B %Hg@rrznqgﬁﬁ_ Vat fodi%?\éiﬁﬂigrfa%bsﬁgewr 5'ald¥ed:

sections froma cylinder of I I aphysis are cut with a | ow
speed di anond (cavbgthezymethdenedriphanylphosphoranef(#6.12 g, 13 hanmdlrevenyr e

pooled, placecs i1p dir BN TR rauMid bl Edlfitiofi%hal SrrdH bt rbom ther
use. 20 Prl_or to expe |n§rg§i}|o ovine bohe slices are u t&a&agql,cated
twice, 20 mi niieERPIRRre . the splutian W‘@éscoé‘rcén\'r}]&&%‘ié° PRedeuURD 5| 4t es
SUC_hI t Bfit t\eo mPtﬁe?I Fl@élﬁﬁhﬁiﬂaﬁdg?ﬁbh?%ﬂwq ga:,: t;owwmtoémm?;aafe?) gave

avai | abl e., Fac e repres ej o LI cate.or quadruplicate

cul tures. Fhe n@ﬁgﬁog!g%oqnﬁfi@zmqgmgg}tégelﬂg%s@g@ri lized by 25 W
irradiation. PTLOrREs 0.76(R25&T5 Ol dhexmiesdcl ast s, the bone slices are
hydrated by thﬁH?g'ﬂlT (300 MHA CDCl3) FEM(dPIHS, P66 et ey s &4, 181)26.gaovi ne

serum and 1% pen I n/ st re?t orrgm n.
(d, 1H), 4.30 (q, 2H), 1.36 (t, 3H).

15
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Long bones from 7-14 day old rabbits (New Zeal and Wiite Hare) are

di ssected, cleaned of soft tissue and placed in aMEM 30 contai ning 20 niv
HEPES. The bones are minced using scissors until the piece31May 2002rm and
transferred to a 50 mlL tube in a volunme of 25 m . The tube is rocked gently
by hand for 60 cycles, the tissue is sedinented for 1 mn., and the
supernatant is renoved. Another 25 nil of nediumis added to the tissue and
rocked again. The second 35 supernat ant is COfTbI ned vvlth the first. The
nunber of cel Bs(4-Ang ) 3)yt hr ocyt es

Bs(4-Aninu:8-hodroxy; :
{n”ENEM cont a i g 5% £ SCaH %«?ﬂﬁgﬁé}ypﬁéﬁggm 6000105 g, RGOS/

penci | 1i n- st r E26m&i%8 mmphBi0F He®h () mlo wasiedded itam dust

b [
harr:]e dfsf : 2355((% 2’%}4(8 § n@o )anﬁ% QEQ'\%BJ (gll{)\gr(rso + %ﬁ%iox}afnayr%ﬁnd}ea for
nm cropi petfor 1dnb. andsﬂhené@emd%@mavaﬂ ﬁlj,eredtwlubwbomhsougl gelifed Thene

cuktures are 'ﬁ & sk édﬂceﬂ&a‘@é& andaﬁ!ﬂ: d‘ﬁ{?‘ ﬂg&lﬁ &&B?Hv@é‘n PtOAc
(fragments of al c col aen ssl aps ture
medi a (Herl ev! B4t el YBB?/W#EG EBPr%mstP &p‘d’s eocl asts
for 20-24 hrs(NaQSﬁhﬁ apndmoesenttateﬂ tegiverl(ay wHichswas wleduwﬂ:hnaﬂlfarthzer

renoved from eac Eﬁa{}ewell is washed with 200 m of H20, and
the bone slic® %(Bﬁx BY*P20 minutes in 2.5% gl utaral dehyde, 0.1 M
cacodyl at &) pFB‘lZCRfaﬁd)ﬂe(25f’7i5xEtG)Ao/,heaaues)erral ning cellular debris is 15
removed by 2 rmP[PNMR (3N O gﬁﬁﬁ'ﬁ(d”ﬁ-ﬁa Gh QI—Q%%'\@WQH)‘C?%OWM

by 2 X 15 mn trasonication in ceé are 1 medi a

stained for 6{& i) 426 (q,fzﬂ)térlgdbs,%ﬂblm%(méml ue and 1% bor ax. After t he
bone slices have dried, resorption pits are counted 20 in test and control
slices. Resorptj] of, P fI uorescence
m Croscope USERS hloroacetylanyno)-3-hxdre N VIG 8L10 Q8 V@S WBsul t s
are conpalgd MControl S and resulti ng IC50 vaI ues are determ ned for

h d tested. T
assay 10 25 marmal i an .”I?cf 9@?%?%‘%&6 S"Z@e%?%?g?g? fﬁﬂgﬁ%‘%ﬁfl%m
t eachi ng f oundkhwestasidegsatyrated N k80 mak) gpddt xvas themcehilled t9e~ rch,
Vol . 5, No. 1ge@p. &%nﬂﬁmxﬂ@@&nlom&b# ¢éhlorider QO3 AHeY, M4fzﬁhﬁﬂ?ﬂ§€ﬂ@ff nin

its entirety. ThIS artlcle teaches that. certain blsphosphonat es have Dbeen

used cli nical (3}0 HBB@dﬂed(ﬂlﬁEWéW tethe ehilledsbiphaspe Wpem additiont Paget ' s
et 2t asen s &%@“3@ (2o PERCUBAMED sHARERL D Cdot A ThaTeeks Sersy ey
Theae. sane. b, SPPRIAHAS LIS, RaN RS TATEE (VAP PHIRRE BEise B TR AC, T0e,
descri bed abovembinedporganicdayers7were washpdywithobrives dﬂledt@lﬂﬂt‘:ﬁ@&m{d the| r

32" Bone” RARESHLAHA K98 0L WHIAT nek hota RN Brerathifadiiin ™

t he human int égeinexhsma It has been suggested that the integrin
stimul at e atmgﬁmoqf( gmmﬁmxgﬁegone matri X, since antibodies

o net A bR g, PG 9 s8R o M Sra e LR ER B8

Reaction M xt mem;t 71y &1 1H), 7832 @UiH‘?,YG B§an:M-ITr4 42 @2}W4”172(q,m 1)
NaCl , 1% BSA, Cad nivi d ~, 1 cell extract (dllute

with 100 mM og‘t Fucosi de buffer to g| ve 2000 cprrf 25 p.1). 3.
125l -echistatin (25 al/50,000 cpm (see EP 382 451).

30

)

To a stirred solution of 10-4 (4.28 g, 15.0 mmol) in DMF (50
mL) was added K2CO3 (4.50 g, 32.6 mmol). The resulting suspension

was heated to 50°C for 12 h., after which time the reaction was
35 concentrated. The residue was partitioned between saturated NaHCO3
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4. 25 ~, 1 buffer (total binding) or unlabeled echistatin (nonspecific

bi nding). 20 The reaction m xture was then incubated for 1 h at roomtenp.
The unbound and the bound av[33 were separated by filtrati oM MayROGR
Skatron Cell Harvester. The filters (prewet in 1.5% pol yethyl enei mi ne for

10 m nx) were then washed with the wash buffer (50 25 mM Tris HO, 1nM

Cad 21Mmgd 2, pH 7.2). The filter was then counted in a ganma counter. SPA
ASSAY 30 MATERI ALS: 1. Weat germagglutinin Scintillation Proximty Beads
(SPA):  Aner shandZEt@%mai eerraytednbeicd avithdl t0 A¢.h @he3éorbinddPbfgarial bi ochem

- 177 31 ?.
Phenyl net hyl 2/3 anyl uor nga ﬂ%ﬁﬁ%@%@ﬁsy1 L‘Pg@gc@%&
Conpound -1( (Hpelichremategraphy Bilicalgel) 25:7 BTEtOeA)c/hékaneﬁ tyieldedqldsf as =
Purified i nteq)ragbg ptor: a~~ig was purified from293 cells

avere$pressin ~I g mong_éﬁet al . . Bone Mn. Res., 8:S378, 10 1993)
accordi ng o &}Is deheranes), 144: 475 1987) 12. Binding

ggf mr fol W}Wﬂﬁﬁmd (860 MHz, @WEIB)VB o1 (sl 1HY 'ﬁf&flfélj\/%%)‘ﬂ B87%s, rugué?w?a 13.
oc e er

Prel ~fi ~a¥ngngﬁofﬁ5ﬁﬁé%ggd§8 B%%@@lﬁj 6ﬁ%l(§o%§bjl4 Y Sﬂ%%% ﬂlgr)e first

washed four tines with 200 m of 50- OG buffer and once vmth | 00 n1 of

bi ndi ng buf fer d_ US P i of i, bu 2.
~renar ati on ofSPReRCGS—AMeK "' —quraco ne ' tube 2.5

~, 1 (40 mi0On )hen 3 ) : of bi ndi ng
buffer and 20 ~, 1 of SOmQHH@d solitlonl?]i(ﬁéq#?&d'-be& p& purified receptor

was added to the beads |n susEéensmn st |rr|ng at” roomtenperature for

30 minutes. THoethythanzylamine thod3 @ @57 nugel and anbydroysl B 475 mL) at
0°C was added butyllithium (10.3 mL, 2.5 M/hexanes, 25.7 mmol) via

syringe. The violet-red solution was stirred at 0°C for 15 minutes and
15 then cooled to -78°C. A solution of 105 (2.12 g, 8.6 mmol) in anhydrous
THF (50 mL) was added via syringe, and the resulting brown solution

was stirred at -78°C for 30 minutes. The brown solution was quenched
with saturated NH4Cl, the mixture then warmed to room temperature

and extracted twice with Et20. The combined organic layers were

20 washed with brine, dried (Na2S04), and concentrated. Flash
chromatography (silica gel; 15:85 to 25:75 EtOAc/hexanes) yielded 10-6 as
a white foam.

TLC Rf = 0.25 (25:75 EtOAc/hexanes)
1H NMR (300 MHz, CDCl3) § 10.89 (s, 1H), 7.32 (m, 10H), 7.10 (m, 2H),

25 6.91(d, 1H), 4.62 (s, 2H), 4.39 (m, 1H), 4.13 (q, 2H) 3.96 (m, 1H), 3.68 (s,
2H), 2.56 (m, 2H), 1.28 (m, 6H).

30 To a stirred suspension of NaH (65 mg, 60%, 1.6 mmol) in
DMF (5 mL) under argon was added a solution of 10-6 (650 mg, 1.4 mmol)
in DMF (10 mL) via syringe. This yellow solution was stirred at room
temperature for 30 minutes. Iodomethane (0.5 mL, 8.0 mmol) was
added and the solution then stirred at room temperature for an

35 additional 30 minutes. The reaction was quenched with saturated

-121-



30 . Beckman GPR Benchtop centrifuge for 10 mnutes at 4C. The pellets were
then resuspended in 50 ~,1 of binding buffer and 25 ~, 1 of 50-0G buffer. -
178 31 May 2002 3. eaction The follow ng were sequenti al3yMayd2aD2 nt o
Optiplate in corresponding wells: (i) Receptor/beads mxture (75 m) 5 (ii)
25 ~1 of each of the follow ng: conpound to be tested, binding buffer for
total binding or ~$ for non-specific binding (final concentration 1 ~ M
(i) ~Qin bi nd| ng buffer (25 ~1, final concentration 40 pM 10 (iv)

Bi ndi ng buf f eny "o aqudousAeyeP i Loltiacaiide tihls Bith TREEl ST oM
PACKARD and { f { g Hynes it CHAC ef
e o Bmm%meﬁmm oo st s G
= total t f hi bi t =
[(AB)-(CB) R PR bl R BT BB 18 P L
cells), origi rﬁ‘@@s ranes) ﬁm@%@s@ earr9ik, were plated in CORNING 24
wel | tissug cuﬂggqngzg -5 FROYEVh. ég) containing ribo- and

Col 1 2 vere soalANHR (o0 é%%fa@?éfa‘? ﬁ“ﬁéﬁﬁé‘m} o2t & B e
marrow cel | s \(/B,r%Hb;Mew(lﬁle)Qmm (q, 2EDI3.96 (miaEy), B&8E2H), 3 38%s,/JH), ons:
30 M ce were %gé( gﬁﬁhé% ae noved and pfaced in the above medi um The

ends were cut s flushed out of the cavity into a tube
with a1l nL syri nge with a 27. 5 gauge needl e. The marrow was suspended by

pi petti. ngqup gsi_ ﬁg’%@nyl ?n
' g far
31 l\/ay 2002

cell strai ner Sorhe resu
seven m nut es.PIURLOIC ALISk QLYY €S
A stlrred solution of 10-7 (581 mg, 1.2 mmol), MeOH (10
mL), AcOH (1.0 mL), and H20 (0.3 mL) was degassed with argon for 5

minutes. Pd(OH)2 (581 mg) was added and the reaction was placed
15 under 1 atm of H2 for 2.5 h. The reaction was diluted with EtOAc and
filtered through celite. The filtrate was concentrated to yield 10-8 as a

clear oil.
TLC Rf = 0.3 (65:95 MeOH/CH2Cl9)

1H NMR (300 MHz, CDCI3) § 7.04 (m, 2H), 6.93 (dd, 1H), 4.61 (s, 2H), 4.39
20 (m, 1H), 4.13 (q, 2H), 3.37 (b, 2H), 3.35 (s, 3H), 2.69 (m, 2H), 1.24 (t, 3H).

J

25 The title compound ]0-9 was prepared from 2-9A and 10-8

using the procedure described in Scheme 2.
1H NMR (400 MHz, dg-DMSO) 5 7.83 (bs, 1H), 7.60 (d, 1H), 7.11 (d, 1H),

6.99 (d, 1H), 6.93 (s, 1H),6.63 (d, 1H),5.20 (t, 1H), 4.64 (s, 2H), 3.3-2.8 (m,
10H), 3.25 (s, 3H), 2.72 (m, 2H), 2.59 (m, 2H), 1.81 (m, 2H), 1.74 (m, 2H).
30 .
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resuspended, and a sanple was diluted in 2% acetic acid to |yae the red
cells. The remaining cells were counted in a hemacytoneter. The cells were
pell eted and resuspended at 1 x 106 cells/nlL. 50 ~, L was a8ddday 80@2ach wel |
of 1.8 cells to yield 50,000 cells/well and 1, 25-di hydroxyvitamn 5 D3 (D3)
was added to each well to a final concentration of 10 nM The cultures were
i ncubated at 37C in a humdified, 5% C42 at nosphere. After 48 h, the nmedi um
was changed. 72 h after the addition of bone marrow, test conpounds were
added with fresh nmedium containing D3 to quadruplicate wells. Conpounds
wer e added agaln after 48 h with 10 fresh SEHEMREAddt ai ning Dy. After an
additional 48 h., the nmediumwas renoved, cells were fixed with 10%

f ormal dehyde in sphat ebuf fered salin r 10 m nutes at rcMm _Boe
tenmperature, foll d by a 1-2 minute trgatifent with ethanal : one (1:1)
and air dried. Tha.cel I s wdoee)Ohen st ai for taNaHAMFr esi sta aci d

phosphat ase as t ai ned—f-ﬁﬁ—fe—rs at room
.0 conta fng 30

tenperature wt j um
tartrate, 0.3 ng/ Fast Red Vi ol et LB It and 0.1 ng/nL Napht AS - WX
phasphate. After gtaining, the plates © washed extensively wgh

dei oni zed water and air dried. The nunber of 20 nultinucl eated, positive
staining cells count ed in each well ong et czl., J. Boni%/lﬂger.
Res., 11: S290 (1 descri bes 25 a sys¥€m for expressing the n av~i5
integrin receptor. Mat erials: 1. Media and solutions used in this assay are
purchased from BRL/ G bco, except BSA Mad, t!Bocchem cals are from Signa. 30
2. Attachnent nedium HBSS with 1 ng/m HReat-inactivated fatty acid free

BSA and 2 nmM Ca(j]gghylac,-yﬁtycosam ni dase sustrate solution: 3.75 nmM

p- ni trophenyl ~- 3 A/J)z kekaggpo! ucosanifni d§ 0.1 M smdl/ﬁrmqg trate, 0.25%
Triton, pH 5.0. - 2002 4. '
mM gl ycine, 5 mvEH C%&‘Fl‘lo 5. Met hods:

i ne- E ution: 50
1. Plates t("gacwel |, Nunc Maxi
Sorp) were coated overndght at 4C with h n vitronecttn’(3 ug/m) in 50 nmM
carbonate buffer (pH 9/.6), using 100 ~I/ |. Plates were then washed 2X
with DPBS and bl ocked with 2% BSA in DPBS f h at roomtenperature. After
addi tional washes (2X) with 10 DPBS, plHl-gs \ﬁere used for cell attachnent
assay. 2. 293 (av(35) cells were grown in MEM nedia in presence of 10%
fetal calf serumto,90% cgnfluence. Cells were then liftegd fromdishes with
1X Trypsi nl EDTA and 3X with serumfree MEM Cells &%‘rﬂ’:ﬁe uspended
in 15 attachnment nediunp (3 X 105 cells/m). 3. Test conpoundg were prepared
as a series of diluti it 2X concentrations and added as |/ wel | .
Cel | suspensi on was then dded as 50 ~tﬂ!€ﬁ )g }FI ates were| ated at 37C
with 55 C02 for 1 ho all ow att - adher cells were
renoved by gently washipng the pl ates (3%0HmEtdHDPBS and t hen [i ncubated with
gl ucosani ni dase ©0pfti on (100 ~, 1/wel l), over nig Gfnlit
tenperature in Mk. To quantitate cell nunbers, stantiBed curve of
gl ucosam ni dase activity was 25 determ ned for each experinent by adding
sanmpl es of cell suspeddi-@n directly to wells containing thel&:ﬁyma
substrate solution. 5. The next day, the reaction was devel oped by addition
of 185 ~, 1/well of glycine/ EDTA sol ution and readi ng absor baﬂﬁﬁlgﬂt 30 405
nm usi ng a Mol ecul ar Devices V-Max plate reader. Average test|absorbance
values (4 wells per test sanples) were cal culated. Then, th er of
attached cells at each drug concentration was quantitated vgrsus$ the
standard curve of cells using the Softmax program 35 - 2581 Z

o n T com
\__J

50 MVl acéaraBeOBf f er,

N
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31 May 2002 E1XAMPLE OF A PH ~?~, EUTI CAL FORMULATI ON As a specific

enbodi nent of an oral conposition, 100 ng of a conpound of the present
invention are fornulated with su~cient 5 finely divided | ag®oslay200@r ovi de
a total amount of 580 to 590 ng to fill a "" size O hard gel capsule.
Represent ati ve conpounds of the present invention were tested and found to
bind to human av/33 integrin. These conpounds are generally found to have
| C50 val ues | ess than about 100 nM in the SPA 10 assay. Representative
conmpounds of : s -.. stadigd e peyeral ly found to

i nhi bit ~ 509 EXPr essl ng 1. TS | at es_coat ed
with vitronectin at conéef 8@1&9 rqmnpmdlqs_mf 1 &8 -Avent i on

h?ﬁS) 3_een flestcmxhsn 10 L0 mtuatmatteg tl-B'u?H Wa%rtﬁ'eaﬁeld Witk ﬁ-ﬂzrflbﬁ ?r red
enpodl nent s ed | ar W preci e I OUS
changes, nodi at eg?%?tfser@?fg) %%15 hng&ﬁn&&esqiﬂﬂggt‘ﬂ@? éﬁﬁr"vé fir
departing §rothé belvent |was evaporaterk G‘hetﬂeelduwmlptmﬁEdruséngmﬂhm gel
effective dOSHQS@e&g ﬁ{ by CHOTAAR8A4059) 16 hifika*tile AQUiEH product

her ei nabove as a consequence of variations In
responsi venesilﬁfaaasohdrrrral be| ng treated for severity of bone d| sorders

caused~by resRFpiilies, 101]%f(3HCpé)lE0 5endi cations for the conpounds of the

oheorved ey SRR T8 e GO b8 B TRE TR Sa B R LR Bh R e

compound ¢! ecdE AR, 1BB(shOH)t here are present pharneceutical carriers, as
well as the type of formul ation and made of administration enpl oyed, and

such expected variations or dlfferences |n the results are contenpl at ed |n
accordance w 2iftdrinButiogecdrd ' h1 addi L8t i on

tended, 30 ther ef EATD of
e cl ai frs Cﬁr?of’{ﬁwT%f#ﬁ ‘3n<‘f¥lﬁﬂ~i 6"0#3%% 0 fig W? Om/OME a1 4P 9‘22
i s reasonabl ewas adiled N gmuaibozA\f#mthsndmumwaﬁumedﬁfocdmpmnd

having a #4r UCH4IR{3.4 @ mlmnﬁﬁbmt@siaadmlt haeqsmibxpomesfbaaﬁoﬂfmﬁtﬁras ~
9 X Y N'N-(CH2 v CD2R fa Rl R1 Rs RO X- Y- N-.(C H2) v
2 Re was stirred for 5 hr treate with 300 mL water and extracted t. ree times

with ethyl ether. The combined organic layers were washed with brine
and dried over Na2S04. After solvent removal, the residue was purified

by silica gel flash chromatography (CHCl3/hexanes 6:1) to afford the
20 desired product 1]1-3 as a solid.
Rf (silica, 100% CHCI3) = 0.40
1H NMR (300 MHz, CDCl3) & 8.40 (dd, 1H), 7.68 (m, 2H), 3.36 (s, 3H), 1.55

(s, 9H).

A mixtare of 11-3 (6.0 g, 20.9 mmol), ethyl acrylate (6.3 mL,
62.7 mmol), triethylamine (17 mL, 125.5 mmol), tri-o-tolylphosphine (1.3
g, 6.2 mmol) and Pd(OAc)2 (0.5 g, 2.1 mmol) in 50 mL, CH3CN was
30 purged with argon for 5 min and subsequently refluxed at 110°C for 20
hr. The mixture was cooled and concentrated. The residue was purified
using silica gel flash chromatography (EtOAc/hexanes 1:3) to afford the
desired product 114 as an oil.
1H NMR (300 MHz, CDC13) § 8.47 (bs, 1H), 7.82 (m, 2H), 7.64 (d, 1H), 6.42
35 (d, 1H), 4.27 (q, 2H), 3.43 (s, 3H), 1.54 (s, 9H), 1.34 (t, 3H).
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Rl RI3 RR11 R12 OR5 R6 X-Y-N'N-(CH2)v-~~C02R9 / N R~ Rs R11 10 OR5 Rs
X-Y-N'N(CH2) v CO2R9 R~ 'Ra R13 - 183 31 May 2002 ~ Ra X-Y-N a N OOZRs
Rl R13 5 R11 R12 p R~ Ra X-Y-N-N~ s 10 N G028 R 1' p R~ Ra31May 2002 Y-N

N~ s CO2R N."'" R13 ,and wherein the dotted line a represents a single or
a doubl e bond, prOV|ded that when a 20 represents a doubl e bond, the double
bond carbon atons are substituted only with Rto and Rte; X is sel ected from
the group consisting of 1 25 N RNR2 .-~ NRR2 NR1--C-NR R2 a 5-or

6- menber ed nonocyclic aromatic or nonarorratlc ring systemhaving 30 1,2,3
or 4 heteroat g C 1 [ f. Q .

A mixture of _lL-_‘L (1.7 g, 5.6 mmol) and benzylamine (8 mL,
5 73.2 mmol) was heated in a sealed-tube at 95°C for 24 hr. The crude
reaction mixture was purified using silica gel flash chromatography
(EtOAc/hexanes 1:3 to 1:1) to afford the desired product 11-5 as an oil.
Rf (silica, EtOAc/hexanes 1:1) = 0.63.

10

A mixture of 11-5 (1.5 g 3.6 mmol), 20% Pd(OH)2/C (0.3 g),

AcOH (6.5 mL) and EtOH (50 mL) was purged with argon 3 times under
vacuum. The reaction mixture was stirred under balloon hydrogenation
15 condition for 16 hr and filtered through a celite pad. After solvent

removal, the desired product 11-6 was obtained as the acetate salt.
1H NMR (300 MHz, CDCI3) 5 8.38 (d, 1H), 7.70 (m, 2H), 4.50 (dd, 1H), 4.15

(g, 2H), 3.40 (s, 3H), 2.80 (m, 2H), 1.25 (t, 3H).

20

The title compound 11.7 was prepared as the TFA salt from
2-9A and 11-6 using the procedure described in Scheme 2.
1H NMR (300 MHz, CD30D) § 7.92 (dd, J=9.6, 1.6 Hz, 1H), 7.79 (d, J=1.6
25 Hz, 1H), 7.57(d, J=7.6 Hz, 1H), 7.03 (d, J=9.6 Hz, 1H), 6.63 (d, J=7.6 Hz,
1H), 5.28 (m, 1H), 3.51-3.36 (m, 5H), 3.28-3.17 (m, 3H), 3.05 (m, 2H), 3.02
(s. 3H), 2.82 (m, 2H), 2.67 (m, 2H), 1.98-1.84 (m, 4H).
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carbon atons are unsubstituted or substituted with one or two R
substituents, and a 9-to 14-nenbered polycyclic ring system wherein one or
more of the rings 5 is aromatic, and wherein the polycycli @1rMag2692t em has
1,2,3 or 4 heteroatons selected fromthe group consisting of N, 0, and S
wherein the ring nitrogen atons are unsubstituted or substituted wth one
Rl substituent and the ring carbon atons are unsubstituted or substituted
with one or two Rl substituents; 10 Y is selected fromthe group consisting
of -(CHz)m, -(CHz)m O (CHz)"-, -(W)"-, -(CHz)mS—(CHz)"-, 15
-(CHz) m SO (CHz) n-, -(CHz) m SOz- ( CHz) Y MmO (CHz)"-O (CHz) P-s
-(CHz)mO(CI—|z)n-NR4-(CHz)P— - (CHz) m NR4- (CHz) n- NR4- (CHz) P-~ 20

-(CHZ)M O (CHz) "- S-( -(CHz)m S(CHz)rt S-(CHz)P-~ Ph

- (CHz) m NR4- (CHz) n- S- ) B~ - (CHEShw! reaylatez) n- O (CH2) p-~ H CHz) m
S-(CHz) n- O (CHz) P- ~ )ym S- (CHR(OARY- (CHz) P , apd ]
wherein Zis a 3-to nber ed noreeyeH-e—on pol ycycl omatic or
nonaromatic ring syste aving 0,1,2,3, or 4 heteroatonsgelected fromthe
group consisting of N, 230 O, and S wherein the ring nitrggen atons are
unsubstituted or substftuted with one R substituent and Qe ring carbon
atons are unsubstitut or substituted with one or tw®-® dubstituents, and
- 185 31 May 2002 wR€¥ein any methyl ene {CHZ) carbon at&@4E% Y, ot her
than in R4, can be substituted by one or two R3 substituents; and wherein
Rl and R2 are each independently selected fromthdegroup 5 jconsisting of
hydr ogen, hal ogen, Cl1_10 al kyl, C3_g cycl oal kyl , A C3 cycl het r oal kyl ,

C3_g cycloalkyl Cl_g alkyl, C3_g cycl oheteroaPKkyl g R kiyl [0 \"VI aryI
Cl g alkyl, amino, anmino Cl1_8 alkyl, Cl g acylanminbl Cl_g cyI am no Cx_g

al kyl, 10 (C1_6 al kyl )%ahm_no, (C1_6 alkyl)pamno C1_g al k%/]I ,

F | F
Pd(OH)y, H; (9)
i © i
N~ OO P SN~ CORE
|
12-4 Bn
12-3

N\ L.
Nj\N OH
W 7

125

A solution of 2-fluoro-4-bromobiphenyl 12-1 (7.5 gm, 31.8
5 mmol), ethyl acrylate (4.3 mL), Pd(OAc)2 (0.714 gm, 3.2 mmol), tri-o-

tolylphosphine (1.94 gm, 1.5 mmol), and triethylamine (12 mL) was
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Cl_4 al koxy, Cl1_4 alkoxy Cl_6 al kyl, hydroxycarbonyl, hydroxycarbonyl C 1 6
al kyl, C 1_3 al koxycarbonyl, C1_3 aI koxycar bonyl Cl_6 al kyl,

hydroxycar bonyl C1_6 al kyl oxy, hydroxy, hydroxy Cl_6 al kyl 31Q#ia§ 200Ry!| oxy_
15 C1_6 alkyl, vitro, cyano, trifluoromethyl, trifluoronethoxy,
trifluoroethoxy, Cl_g alkyl-S(Op, (Cl_g al kyl)pam nocarbonyl, C 1 g

al kyl oxycar bonyl am no, (C 1_g al kyl) pam nocar bonyl oxy, (aryl Cl g

al kyl ) pam no, (aryl)pam no, aryl Cl g al kyl sul fonylam no, and Cl

al kyl sul f ony! deated t@D0GAC ime sealel e ford2 s, 'I\ldeareamuohf’was;eanied:w boom

form a car bongf QWU ea"éﬁl%‘ 48 % A el Renll 1£) é%ﬂfyzﬁre Bﬁé\?ﬁﬁﬂﬁd °
consi sting of spht W@ﬁé’ﬁas 0%’03@\41 ¢?F1d(@92

aryl - (C~i 2) r sad-#$h2 20 mBY Tharoraniedolatich %@dsover MgSO4, filtered,
aryl - (CH2~. - C{O) - N( Ra~ §CH2 {CHo~. -N(R4) )5

aryl - (CH2) 8- N@Rﬂl)coma& rate f]aﬁ‘%éeﬁlduem%s purified by flasdp lhgﬂma atograpbo,

trifluoromet h!és 5%3 90: H) hyx&ve/BEOAR) 0 give thaatkylate esttr as alwhite
al koxycarbonyl ,..(C1_g al kyl') pam nocarbonyl, Cl1_6 al kyl carbonyl oxy, Cg_g

cycloal kyl, 18%H81 & aj kyl)pami no, anino Cl_g al kyl, arylam nocar bonyrl
aryl Cl_6- al kMG RfecOA4d(10% eﬂ:ylmewtbﬂmxhnetﬁ am nocar bonyl Cl_6 al kyl,
hydr oxycar bonyl , hydroxycarbonyl Cl1_6 al kyl, HC =C-(CH2~-, Cl1_6

al kyl - CSC—(CHZ)t- 20C37cyc|oa|k I-C—--C—(CH2~-, aryl - C—--C—(CHZ)t-
Cl_g al kylQr yB-idkeg y ¢l)-6 : w4 YIOHHS 6 Cg 7

cycl oal kyl - nyy: Jlon CHECH (CHD) t-, CL g al kyl aryl - CHECH (CHR) t -
01 6 2: tgi(ysoar yl C1 Gﬁﬁa}ﬁg 5%@[%0!&?‘% ‘ﬁ(fm(ﬁibl\bgoezﬁyal k?g?/yl ? ;)glm no,
35 (aryl) pani peetGyilerddykstnine (8.9 mL, 42.6 mmol) in THF (100 mL) was treated
with n-butyllithium (26.6 mL of a 1.6 M soln in hexanes; 42.6 mmol).
15  After stirring for 10 min, the purple solution was cooled to -78°C and
treated with a solution of ester 12-2 (5.76 g, 21.3 mmol) in THF (10 mL).
After stirring for 20 min, the solution was quenched with satd aq NH4Cl
soln (6 mL), and the cold bath removed. The reaction mixture was
diluted with Et20 (100 mL), and washed with 10% aq citric acid (50 mL),
20 satd aqg NaHCO3 (50 mL), 5% aq acetic acid (30 mL), 10% aq K2CO3 (50
mL), and brine (50 mL). The solution was dried over MgSO4, filtered
and concentrated. The residue was purified by flash chromatography
(90:10 hexanes/EtOAc) to give adduct 12-3.
TLC Rf = 0.48 (10% ethyl acetate/hexanes).

A solution of the dibenzylamine 12-3 (5.65 gm, 11.75 mmol)

in EtOH/HOAc (90/10 mL) was purged with argon and treated with
Pd(OH)2 (3 g) and placed under 1 atm of H9 gas for 12 h. Additional

30 portions (2.5 g) of PA(OH)2 were added after 24 h, 48 h and 144 h. The

reaction mixture was purged with argon, filtered through Celite, and

the filtrate dissolved in aq HCl (pH=1). The aqueous solution was
washed with EtOAc, neutralized with satd aq NaHCOg3, and extracted

with EtOAc (3 x 30 mL). The combined organic solutions were washed
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- 187 31 May 2002 (aryl C1_6 al kyl)pam no, (aryl Cl1_6 al kyl)pam no Cl_g
al kyl, aryl carbonyl ogy, aryl Cl_g al kyl carbonyl oxy, 5 (Cl g

arbonyl oxy, Cl_g al kyl sul fonyl am no, aryl sul f @gnyWay2002 Cl_g
amno Cl_g al kyl, arylsulfonylamno Cd, g alkyl, 10 aryl Cl g
amno, aryl Cl_g al kyl sul fonylamno Cl_g al kyl, Cx_g

| am no, C 1 g al koxycarbonylam no C 1 g al kyl,

al kyl ) pam noc
al kyl sul f onyl
al kyl sul f onyl
al koxycar bony
aryl oxycar bon

ylamino Cl_g alkyl, 15 aryl Cl g al

koxycar bonyi ami no, aryl

Cl_g al koxycarwithybrime,driéd over MgS04, fltéral ahd conssmgayedos give tHe 9
a no C% aI§§ ) aryl carbonylam no Cl_g al kyl, 20 aryl Cl_g
al kyl car bonyl am no Cl1_g al ky

alcﬁmwoem;d, CDSADY) 57.4¥ (dop 8F )nd ddr cm,nmm 06 (m(, 2H)g

%98?& %ﬁ)) ga]%l%{:%flgg §1r5n ggr y|(;rp§|m g(icgr bonyl ami no Cl_6

arbonylanlno Cl_g alkyl, am nosul fonylamno Cl_g alkyl, (Cl_g

al kyl car bonyl
al kyl car bonyl
am nocar bonyl
al kyl ) pam noc
al kyl, (aryl

alkyl)panlﬁoc
al kyl ) pam nos
(aryl) pam nos

(aryl Cl_g alk

10

s | no Cl_g al kyl,
ul f onyl am no,
imil-vk . id (12,61

The tltle compound _1255 was prepared from 2-9A and 124

, - 188

using the procedure described in Scheme 2.
1H NMR (300 MHz, CD30D) & 7.49 (m, 9H), 6.64 (d, J= 7.3 Hz, 1H), 5.49

(m, 1H), 3.31 (m, 9H), 2.83 (m, 2H), 2.74 (m,
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31 May 2002 Cl_g al kyl sul fonyl Cl_g al kyl, arylsulfonyl Cl1_g alkyl, aryl C
1 g alkylsulfonyl, aryl Cl1 g al kylsulfonyl Cl1 g alkyl, 5 C 1 g

al kyl car bonyl , Cl_g al kyl carbonyl Cl_g al kyl, aryl carbonyl 3CMay 20621, aryl
Cl_g al kyl car bonyl, aryl Cl_g al kyl carbonyl Cl_g alkyl, 10 Cl_g

al kyl t hi ocar bonyl ami no, Cl_g al kyl t hi ocarbonyl am no Cl1_g al kyl,

aryl thi ocarbonylamno C1 g alkyl, aryl C 1 g ~al kylthiocar bonyl am no, aryl
Cl_g al kylthiocarbonylam no C1L 6 al kyl, 15 (Cl_g al kyl) pam nocarbonyl Cl_s
al kyl , (aryl) pam nocaxbonyl Cl_g al kw‘bﬁm_g al kyl ) pam nocar bonyl ,
and (aryl Cl_g al kyl) pam nocar bonyl ; or two R3 substituents,
when on the sane car bNo?tom are taken 20 together wtfycyhe carbon atomto
whi ch they are attachqd forma car | group ar a cyc %propyl group,
wherein any of the g4 %ups of R3 ar her unsubs @Y or
substituted with ong three R1 spiy. ents, provide at each R3 is

sel ected such that iR e resultant conpound the carboRgya¥om or atons 25 to
which R3 is attached ils itself attached to no nore than |one heteroatom
each R4 is independenfHOsel ected fromthe group consisthag of hydrogen, 30
aryl, am nocar bonyl, &Ig cycl oal kyl, amno C 1 6 aI ﬁzﬁ

(aryl ) pam nocar bonyl ,~=-189 31 May 2002 (aryl kg
hydr oxycar bonyl Cl g alkyl, C _s alkyl, aryl Cl g aI kyl, 5 (
al kyl )ypam no C2_6 al kyl, (aryl Cl_6 al kyl)pam no CZ_6 I kyl , C 1
al kyl sul fonyl, C 1_g al kaxycarbonyl, aryl oxycarbonyl, 20 @rp@ A&b}q

n1 nocar bonyl ,

al koxycar bonyl , 2. CDI, THF
1 Me p
HN é Pw/l\N’“\Ph 5
H
n-Buli
: 2. Pd(OH),, H
A _COEt (OH)2, Hz (9) S
HoN
13-4 13-3 CO,Et

W
N

N~ COH
@Mu

(3- 4-ni 1)-
To a solutlon of aldehyde 13-1(15.0 ¢, 98.0 mmol) in CHgClg

5 (300 mL) was slowly added carboethoxymethylenetriphenylphosphorane
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Cl_g al kyl carbonyl) aryl carbonyl, aryl Cl_6 al kyl carbonyl, (Cl_g

al kyl ) pam nocar bonyl, 15 am nosul fonyl, Cl1 g al kyl am nosul f onyl

(aryl) pam nosul fonyl, (aryl Cl_g al kyl) pam nosul fonyl, arylggqubyrmloz 20
aryl d -6 al kyl sul fonyl, Cl1_6 al kylthiocarbonyl, arylthiocarbony and aryl
Cl_g al kylthi.ocarbonyl, wherein any of the al kyl groups of R4 are either
unsubstituted or 25 substituted with one to three Rl substituents; R5 and
R6 are each independently sel ected from t he group consi sting of hydrogen,

grl llo(agg f? (32118, 9&10)1hn(0<13)‘|2’1‘he RI\:?QR g §titHedIfe fﬁi@r{: %ﬁiﬁen% .
|va§ 2002 aryl %qa ?hwgf‘ilﬁ?‘gﬁ?}%"m%%r’% t%éljf)?)q’ Paﬁ‘%!mn M‘%zd by
hal ogen, hydr hc omat@gaa plyy €E0BARYD And yto gives13:2 heayyelldhy solid.

al koxycar bon ocar b 1 6 al kyl car bonyl ox 10
cycl O)al.l kyl , y% Qﬂaﬁ'g a%lp@%%m 83%?]}{ ! am no)c/ar b)c/)nyl anrgy?
QL5 alkyl § mqtg QD&QBB@&Q&?T Ky aai),rz 631(d5 J=ily H,
hydr oxycar bon r ,_ IC~ - 2

al kyl - >cl:_c-( “W%(R;M ga%%/ LRI g8 He SECE %3539)3 fé@%‘%

al kyl aryl - 35 @, )132( {ﬁ9eHa| )pmn:m (CH2~-,

cycl oal kyl - CH:CH-(CI—|2~ , aryl CH:CH-(CHZ)t- ClL 6 al kyl aryl - CH:CH-(CHZ)t-
Cl 6 al kyl - 3 , Cl I Cl 6 Ik aryl C

10 Bl To a solutlon of the mtrophenol _&2 (12 O g, 57 4 mmol) in
warm (70°C) AcOH/H20 (200 mL) was added iron dust (9.61 g, 172.2
mmol). The brown heterogeneous mixture was stirred for 30 min at 70- |
80°C. The mixture was filtered hot through Celite, and the Celite bed
washed with EtOAc (2 x 200 mL). The filtrate was cautiously neutralized
15 with satd aq NaHCO3 (3 x 100 mL). The solution was dried over MgS04,

filtered, and concentrated. The residue was purified by flash
chromatography (5% MeOH in CH2Cl2) to give an orange solid (9.6 g,
81%). A portion of this solid (4.5 g, 21.7 mmol) was dissolved in THF (150
mL) and treated with 1,1-carbonyldiimidazole (3.87 g, 23.8 mmol), and
20 the solution was stirred at ambient temperature for 24 h. The solution
was diluted with EtOAc (100 mL) and washed with 10% HC1 (50 mL) and
brine (50 mL). The solution was dried over MgSQ4, filtered, and
concentrated. The residue was purified by flash chromatography (6%
MeOH in CH9Cl2) to give 13-3 as a yellow solid.
25 TLC Rf=0.49 (5% MeOH/CH2Cl2).
1H NMR (300 MHz, CD30D) & 7.77 (d, J=15.9 Hz, 1H), 7.55 (s, 1H), 7.41 (d,

J=8.4 Hz, 1H), 7.09 (d, J=8.1 Hz, 1H), 6.47 (d, J=15.9 Hz, 1H), 4.22 (q, J=7.2
Hz, 2H), 1.31 (t, J=7.2 Hz, 3H) ppm.

30

A solution of (R)-(+)-N-benzyl-o-methylbenzylamine (4.08 g,
19.3 mmol) in THF (120 mL) at 0°C was treated with n-BulLi (7.72 mL of a
2.5 M soln in hexanes). The resulting solution was stirred at 0°C for 30
35 min and then cooled to -78°C. A solution of acrylate 13-3 (1.5 g, 6.43
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31 May 2002 (aryl)pamino, (aryl)pamno Cl_g alkyl, (aryl Cl_6 al kyl)pam no,
(i"3"1 C1-6 ~kyl ~am no Cl1, g alkyl, 5 arylcarbonyloxy, aryl Cx_g

al kyl car bonyl oxy, (Cl_6 al kyl)pam nocarbonyl oxy, C 1_g al kg{suh{@appam no)
aryl sul fonyl am no, 10 Cl_g al kyl sul fonylam no Cl_g al kyI aryl sul fonyl am no
Cl_g alkyl, . aryl d _g al kylsulfonylamno, aryl Cl_g al kyI sul fonyl am no
Cl_6 alkyl, Cl_g al koxycarbonylam no, 15, Cl_g al koxycarbonylam no Cl_g

al kyl , aryI oxycar bonyl am no Cx_g al kyl, aryl Cl_g al koxycarbonyl am no aryl

gllkgl g;l;ggc?gm@ V) ia"THE fitmxmlvk a4 gd@édg ey bGaanRg T amrlam af07ge

21 Kyl car bony1 A Ba NHIC e il ‘Qﬁgﬁﬁér—'ﬁﬁnﬁ’g‘i}%ﬂgd%% renfbvéd,

ani nocar bony!| mmmhmmag wiarmed taFoeml temperdtyirg sad exiractednyithnEtz0 2@1 g
T et e s
al kyl ) pami éoc Qat, filterad; iandscongentpated: oRhe aasideecyas pusified |

| kyl
g |Cff'y 9 a( a¥y|) 5’% ¢ nosu ny@g}ﬁ@%mﬁx éﬁ?émgagéé)%yglmm £ebhe
al kyl ) pani nos framigoestenas a yel er avas d@gobved in

a: Ey: ) pfi][n' nolsmdé,?IM{ztDﬂlmomL& al k4)8 mCy1 R ailk)yulsgdxésedyxhth&rg&n and
a
al kyl sul f§§§;| tregtdd "ﬂ%ﬁ da(ﬁm:es@ ?’gﬁ “EX Waﬂﬂéxélugqegar%%jf

Hz After stirring for 18 h, the mlxture was diluted with EtOAc an

filtered through Celite. The filtrate was concentrated to give ester 13-4 as

an off-white solid.
TLC Rf = 0.10 (6% MeOH/CH2Cl2).

1H NMR (300 MHz, CD30D) § 7.34 (s, 1H), 7.26 (dd, J=1.2, 8.1 Hz, 1H),
15  17.12(d, J=8.1 Hz, 1H), 4.65 (t, J=7.2 Hz, 1H), 4.13 (q, J=6.9 Hz, 2H), 2.98
~ (m, 2H), 1.20 (t, J=7.2 Hz, 3H) ppm.

20 The title compound 13-5 was prepared from 2-9A and 134

using the procedure described in Scheme 2.
1H NMR (300 MHz, CD30D) § 7.57 (d, §=7.3 Hz, 1H), 7.28 (s, 1H), 7.19 (4,

J=8.2 Hz, 1H), 6.63 (d, J= 7.8 Hz, 1H), 5.47 (m, 1H), 3.30 (m, 9H), 2.82 (m,
9H), 2.66 (m, 2H), 1.96 (m, 6H) ppm.
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Cl_6 al kyl carbonyl Cl_g al kyl, arylcarbonyl Cl_g alkyl, 10 aryl Cl_g

al kyl carbonyl, aryl Cl_g al kylcarbonyl Cl1 6 alkyl, ClL 6

al kyl t hi ocar bonyl am no, Cl1_6 al kyl t hi ocarbonyl anmi no C1_6 aBkyWay 2002

aryl t hi ocarbonylamno C1_g alkyl, 15 aryl Cl1_g al kylthi ocarbonyl am no, aryl
Cl_g al kyl t hi ocarbonyl ami no Cl1_g al kyl, (Cl_g al kyl)pam nocarbonyl Cl_g

al kyl, (aryl ~am nocarbonyl Cl, g alkyl, (aryl Cl_g al kyl)pam nocar bonyl ,
and 20 (aryl Cl_g al kyl)pam nocarbonyl Cl 6 alkyl; or R5 and R6 are taken
together with the carbon atomto which gpﬁﬁgﬁgﬁugétached to forma carbonyl
group, wherein any of the al kyl groups are either unsubstituted
or substituted with one £qQ three Rl substituents, 25 and provided that each

R5 and R6 are sel ected $ffch that |q | AR ant conpoun®hR he carbon at om
to which R5 and R6 are Fed is | ed to no fore ¢han one

het eroatom R7 and R8 bach mdg_pg et%f ect ed fr e group
consisting of 30 , hyo , a , aryl - (g .-4-(CH2) s-,
aryl-(CH2)i.S(0)p-(CH2) s 193 31 May 2002 aryl (CHZ) (O - (CH2) s-,
aryl-(CH2) x. -C(O) -N(R4) g,Cli2)s-, aryl-(CH2)r.-N(R4)-C(0 ) (CH2)s-,

aryl - (CH2)r-N(R4) - (CH2)s-, 5 hal ogen, hydroxyl, Cl_g alkyl
aryl Cl_5 al koxy, Cl_r-~4akoxycarbonyl, 10 (Cl_g-aj4gIRsdm nocarbonyl, Cl_6

al kyl car bonyl oxy, Cg_g~cycloal kyl, (C1_6 al kyl )8;%9 Rami nE@Erg al kyl, 15
aryl am nocar bonyl, aryl d _5 al kyI am nocar bonyl am nocar bonyl ,

& bonyl am no,

am nocar bonyl Cl_g al kyl , hydroxycarbonyl , hmgr oxycar bopyl Cl _g al kyl,
HC---C (CH2)t-, Cl-6 ~YI-C=C-(CH)t-~ 7cyc| | kyl - C--- (CHZZt-
aryl-G--C(CH2)t-, 25 Cl_s alkylaryl-CC C%)/LN crBuli c1 6
al kyl - CH=CH- (CH2) t -, C3_7 cycl oal kyl - CH=CH-( 2)t N aryh- CH (CH2) t -,
Et Et
F F
Pd(OH),, Hx(g)
A _COE
HN~ S~ CO2E Ph)\N/\/cozEt
14 " 144

AN "
Seasc o

A solution of 2-fluoro-4-bromophenol 14-1 (50 g, 261.8 mmol),
5 ethyl acrylate (34 mL), Pd(OAc)g (2.5 g), tri-o-tolylphosphine (5 g) and
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30 C1, g alkylaryl-CH=CH (CH2)t-, O _g al kyl-S02-(CH2>t-, Cl1_6

al kyl aryl - S02- (CH2~-, Cl1_g al koxy, aryl Cl_g al koxy, - 194 31 May 2002
aryl C1_6 alkyl, (CL_6 aikyl~amno Cl_g alkyl, (aryl)panm n@1 Kay2opam no
Cl g alkyl, 5 (aryl Ci1-6 al kyl)pam no, (aryl Cl 6 al.kyl~am no Cl1_6 al kyl,
aryl carbonyl oxy, aryl Cl_6 al kyl carbonyl oxy, (Cl_6 al kyl)pam nocar bonyl oxy,
10 C 1_g al kyl sul fonyl am no, aryl carbonyl am no, aryl sul fonylam no, Cl_g

al kyl sul fonylam no C1_6 al kyl, arylsulfonylamino C1 6 alkyl, 15 aryl ClL 6
al kyl sul f ony| ariethylaasiyle (83 maLairvag|lsaltéd by 10070 in @lsealed tube foll2h. The

eyl oxyenr oML ﬁ%«@%%w@w% o Shaduilec

| b bOHY! |
U TG S e e et i Bt
aryl car bonyl ara eltﬁwmal(mmws\a&d%ﬁamw Cﬁﬁ@%M@Q@O%L)ZQ‘IﬁJUﬂgaﬁicG

2y am noclr %"l»rfmciv&% Bed et TSR ke ol r-remireted The residue

al kyl ~, ami nocaw@s) Mhﬁ'éﬂ ﬂasn chirblato@Aphy((B0Y80 Héﬁ&ﬁ%ﬁ@ﬂ@%qmo%) Cl_6

| kyl I
gl kzl )pfatiranr %oc%‘? C&‘F”Bﬁﬁ'—i gg%nobb‘?ﬁef%ﬂiﬂ ar a| no C1_6 alkyl, (Cl_g

al kyl ) pam nos lﬂ]‘E@ﬂ%ﬂ:&ﬁWﬁd‘fSO% &yl acetate/hexanes).

10 -[Benzyl-(1 he 1)-amino]-3-(4- -3-fluorophenyl)-
propionic acid ethvl ester (14-4)

To a stirred solution of 14-2 (49.25 gm, 234.5 mmol) in DMF
(600 mL) was added Cs2COg (84.1 gm, 257.9 mmol) and ethyl iodide (18.8
mL, 234.5 mmol). After stirring for 12 h at room temperature, the

15 reaction mixture was diluted with EtOAc (1L) and washed with water (6
x 300 mL), 10% agq. citric acid (200 mL), satd. aq. NaHCO3 (200 mL), and

brine (300 mL). The organic solution was dried over MgSQ4, filtered,
and concentrated to give 52.9 g (95%) of the product 14-3 as an orange oil
which crystallized upon standing. A cooled (0°C) solution of (R)-(+)-N-
20 benzyl-a-methylbenzylamine (71 mL, 339.4 mmol) in THF (650 mL) was
treated with n-butyllithium (212 mL of a 1.6 M soln in hexanes; 339.4
mmol). After stirring for 10 min, the purple solution was cooled to -78°C
and treated with a solution of ester 14-3 (53.8 g, 226.3 mmol) in THF (100

mL). After stirring for 20 min, the solution was quenched with satd aq
25 NH4Cl soln (50 mL), and the cold bath removed. The reaction mixture

was diluted with Et20 (1000 mL), and washed with 10% agq citric acid (300
mlL), satd aq NaHCO3 (300 mL), 6% aq acetic acid (300 mL), 10% aq
K2C03 (300 mL), and brine (200 mL). The solution was dried over
MgSO0y4, filtered and concentrated. The residue was purified by flash

30 ' chromatography (85:15 hexanes/EtOAc) to give the adduct 14-4.
TLC Rf = 0.39 (25% ethyl acetate/hexanes).

A solution of the dibenzylamine 144 (30.0 gm, 66.8 mmol) in
35 EtOH/HOAc (340/30 mL) was purged with argon and treated with
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31 May 2002 (Cl_g al kyl ) pam nosul fonylam no C1_g al kyl,
(aryl) pam nosul fonylam no C1_6 al kyl, (aryl Cl_g al kyl )pam nosul f onyl am no)

(aryl Cl_g al kyl)pam nosul fonylamno C1L 0 alkyl, 5 C 1 _ lrs}yeqw 586‘2" w
Cl1_6 al kyl syl fonyl. _Cl_g al kyl, arylsulfonyl Cl_g alkyl, ary

al kyl sul fonyl, aryl Cl1_6 alkylsulfonyl Cl_g alkyl, 10 C1_6 al kyl car bonyl ,
Cl_6 al kyl carbonyl C1_6 al kyl, aryl carbonyl Cl_6 aI kyl, aryl Cl1_6

ni kyl carbonyl, aryl C 1.6 al kyI carbonyl C 1_6 al kyl, 15 Cl 6

al kyl t hi ocar bo o) t hi b I 6 allkyl .

ar y?/t hi Iocar bongﬁi(m& @é\éﬂgﬂi P!ﬂeé :H"'kaf ‘gi_%ﬂgﬂf@i??ﬁ f%yr b@ﬁé@ﬂﬁld’“ﬁw
C|1k6I al l(<yl t lhl) od2r5oghof BnhﬁOif}l{Cl?lege adﬁgd afai 244 a h§$gtd348<hl )’Ei:mm;mmb%ﬂxﬁullﬁl_g
al ky aryl) panm nocar Z ~ani.nocar :

nrol GG al kyPabRRTROL R AyET g brad Hirohgh Cefl {ate eelléoted.
f’all kél sul fgnyl agzzﬁlﬁﬁtdms&zgcawawd tdgichd klik @Sﬁ@ﬁsamitr}?%ﬂnbiﬁg R8 5§Ce g
ei ther unsulstit E\gq;p( t t , an
provi ded thgt egg R aﬁgé%ﬁadf?%mz\?eﬂl%@h%% lﬂ%?gnghleﬁweaij ?H Ef-ﬁ
conpound the c&.99 (a2 13%Mni,c3HRY. 18, hppmat t ached is itself attached
to no nore than one heteroato~a; 30 RO is selected fromthe group

consisting of h droen Cx_g . al kyl,, aryl, 196 31 I\/ay 2002 aryl C1.g

he %tle compound _1&;6 was prepared from Z_QA and 14-5

using the procedure described in Scheme 2.
1H NMR (300 MHz, CD30D) § 7.45 (d, J = 7.3 Hz, 1H), 7.04 (m, 3H), 6.53

(d, J=7.3 Hz, 1H), 5.43 (m, 1H), 4.06 (q, J= 7.0 Hz, 2H), 3.48 (m, 6H), 3.15
(m, 1H), 2.78 (m, 6H), 2.55 (m, 2H), 1.96 (m, 3H), 1.38 (t, J= 7.0 Hz, 3H)
15 ppm.
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910 g11 gl1l2 ~d g, 13 ~e each independently selected fromthe group

consi sting of hydrogen, xo Cl_~ al kyl, aryl, hal ogen,

hydr oxyl , am nocarbonyl, ' 15 C3_g cycloal kyl, am no Cl_g a&kMay 2002

(aryl) pam nocar bonyl, hydroxycarbonyl, (aryl Cl1_5 al kyl)pam nocar bonyl, 20
hydr oxycar bonyl Cl_g alkyl, aryl Cl1_6 alkyl, (Cl_g alkyl)pamno Cl_g alkyl,
(aryl C1 g alkyl)pamino C2 g alkyl, Cl1L g alkylsulonyl, 25 C 1 g

al koxycar bonyl , aryl oxycarbonyl, aryl Cl_g al koxycarbonyl, Cl g

al kyl car bonyl , aryl carbonyl, 30 aryl Cl_gs_g&%gar{@onyl , (Cl g
al kyl ) pam nocar bonyl, am no sulfonyl, C 1 g al kylam nosul fonyl,

(aryl) pam nos - 197 31 I\/ta¥I ﬁgi)/z (aryl C1, g
al kyl ) pam nosul f yTN C 1 6 al kylsul{d o fonyl, ar %1
ryd C1 6 aFBlyi carbonyl, Cillg allkylthi ocat Mﬁ

al kyl sul fonyl, 5
aryl thi ocarbonyl, gryl C _s_8piGft hj ocar bonyl Tyl - (CHZ)r- ACCE%M~ 10
aryl - (CH2) r S(0) p- 2) TH, Caryl-(CH2)r-C(0 )-( 2)s 2E

aryl - (CH2~. - C(0) OK( R~ (CH2) -, aryl - (CHeh. - k89, ( ( cHZJ 4 HN(Me)OMe
aryl-(CH2)rN(R4) - (CH2) s-~ 15 HC'"C- (CHZz)t-~ Cl_g al kyl Ib:C-(CHZ)t-, Cg_7
cycl oal kyl - C=C- ( CH , aryl-CC (CH2)t-, C1 GJ_&kyl aryl -C=C (CH2)t-, 20
CH2=CH (CH2)t-, Cl1_6 al kyl -CH=CH (CH2~-, C3_7 cycl oal kyl -CH=CH (CH2) t -,
aryl -CH=CH (CH2) t -, Cl 6 al kyl aryl - CH=CH- (CH2)t-, 20 Cl, 6

al kyl - S02- (CH2>-, C1,6 al kyl aryl - S02- 2)t CL, _g al kyl car bonyl anni no,
aryl C1_6 alk oxycar bony ? , al kyl ) pam nocar bonyl ,

Cx_6 al kyl car bonyl oxy (C)_6 al kyj m no, am r bony. |, Cl g
al Koxy, - 198 31 Ma A2 brpbued, 8lohl;
15-5

156 o tBu 2) PA/C, ©
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aryl Cl_g al koxy, , (aryl)pam no, (aryl)pamno Cl_g al kyl, (aryl Cl1_6

al kyl ) pam no, 5(aryl Cl1_6 al kyl ~ami no C1_g al kyl, aryl carbonyl oxy, aryl Cl g
al kyl car bonyl oxy, (C1_6 al kyl ) pam nocar bonyl oxy, C 1 g 31 May 2002

al kyl sul f onyl am no, 10aryl sul fonyl am no, C1_g al kyl sul fonyl ami no Cl_g

al kyl, aryl sul fonyl am no C1_g al kyl)aryl Cl_g-alkylsulfonylamnino,aryl Cl_g
al kyl sul fonyl amino C1, g al kyl,15ClL g al koxycar bonyl am no, C1_g

al koxycar bonyl am no C1, _g al kyI aryl oxycar bonyl ami no Cl_g al kyl,aryl Cl_g
al koxycar bony baiSDexy-1110C i acid ethyhesten (ifRhni no C1 _g al kyl, 2001 g

al kyl car bonyl am no, C1 QA%Hﬂtﬁ-@rl‘x - n]g% d@ﬁ Iyg%rsp‘%ny%?r(% no
Cl | kyl | C1 I bo Cl
al By 252 noBedbampmmath piigodide K145 g?.l ésm—g a BRI 62961 g
al kyl') pani no Cir wl&ahmam@n@nma(lﬁd nﬂ@rwhé amwaarammha%ﬁge&h:@ for 3

| kyl
:I kgl )E)Z:ny ocarg'l(')n am no %C%Ea @ ani\rﬂin%ggla*%nyﬁwﬁn%ih%l giaé%esl( Cl g
al kyl ) pani noswutitloh %aKQG@&, being @Y@(Mﬁ&@ﬁowdfwnyemmﬂ @i give the

al kyl , (aryl)p guéfag + 0 Cl 6 al kyl, - 199 31 May 2002 (aryl

Cl, g alkyl)p m no g al kyl ) pam nosul fonyl am no C1_6
al kyl, Cl g a%‘gdg ?I(S @?:F@s fﬁée{ﬁ%ﬁypsm g alkyl, 5 arylsul fonyl
Cl_g al kyl, ammm@o K5 D 58582/45, @ngsqbl(mm fzozrﬁyds, @1164@'«4,
Cl 6 al kyI car bon 10 aryl car bonyl C1”

al kyI Cl
al kyl , ar %&pﬁz)ﬁgi’-géﬂvﬁ &r?]d)é &I 6 Ay ar bonyl Cl_g al kyl, C1_6
al kyl t hi ocar bonyl amno, Cl_g alkylthiocarbonylamno C~_g alkyl, 15
aryl t hi ocar bop ) Wl hjocar bonyl am no, aryl
Cl_g al kyl t hi 8€&rB56Hy : Frrpam nocar bonyl Cl1_6
al kyl, (aryl)pam nocar b’(I)‘uyi sdl‘ﬁtxog aﬂm (152@, Tﬁnyhol))md!ltOH (100 mL) was

al kyl )pam noc yl or R10
and R12 are tgéa&i] N%h@ei-rlqg\néﬁul ':érbe&ér ﬁ&oﬁ@ﬁﬁgm#gm ]tﬁgf%g‘féﬂtgt t ached
to form al%- W@reewemmt andrféwcﬂsn@@mmsolaedmdehl &@l (80 mlng0syst em
h?VIN ng40 ld mdl) =21d ﬂ%diﬂ&mmtﬁa?dzazssdrepé&dmthmw ?6% glwamﬁe ng

0 an ein the ring nitro unsuhst i ed or
substituted V\PF‘#qe'hé ‘Eﬁjﬁ%‘fli ‘f’ﬁ%ﬁpsaﬂ'ag?i :BM@I &Q%Bﬁsaﬂ‘ﬁiﬁ treated
unsubfst i th ut e?w@ﬂl HﬂlsHNﬂ]t;IerFl{)lMet(uacmg, Q44tn§ﬁ10®1, m@e(tl_stlhg@rm%zo nédd)her ei n
any of the a r S e el .

unsubsti t ut ed%Bgésls%’ t@t%&“ﬁ) ?ﬁamo@n@é%%@1 'ﬁ%@h’fﬂé’?t%ﬁé?%ﬁ n
each m i s20 ndefizredefor| 38 hourmarddhenrcomeentrated. Thetresidue wadaliesulved iy an

i nteger from gthyd deetatéO@ashed with 10% Ko9COg3, brine, dried (MgS04), and

concentrated to give amide 15-3 as a brown oil.
TLC Rf = 0.30 (silica, 70:25:5 chloroform/ ethyl acetate/ MeOH)

25 -Ethoxy-pyridine-3-ca -
To a stirred solution of 15-3 (14.0 g, 66.5 mmol) and CH2Cl2
(200 mL) at -78°C under argon was added DIBAL (1.0M hexanes, 90ml)
dropwise over 30 minutes. After 30 minutes, the solution was warmed to

0°C for 1 hour. The reaction was quenched with 100 ml 1.0M Rochelle’s
30 salt, stirred for 1.0 hour and then extracted with Et20. The organic

layer was dried (MgSO4), and then concentrated to give the aldehyde

154 as a brown oil.
TLC Rf = 0.32 (silica, 70:25:5 chloroform/ethyl acetate/MeOH)

1H NMR (300 MHz, CDCl3) 8 10.10 (s, 1H),8.65 (s,1H), 8.55 (s,1H), 7.59 (s,
35 1H),4.14 (q, 2H, J=THz), 1.43 (t, 3H, J=THz).
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31 May 2002 each p is independently an integer fromO to 2; each r is

I ndependently an integer rom1l to 3; each s is independently an integer
fromO to 3; each t is independently an integer fromO to 31 Mag2B02ach v
i's independently an integer fromO to 2; and the pharnaceutically

acceptabl e salts thereof. 2. The conpound of Claim1 having a structural 10
formula selected fromthe group consisting of R5 R6 CO2R9O X-Y-N a N (CH2) ~
RRaRR~~Q25RGCOzR9XY-NN-(CEr2)vNR~Rsand R~ 5 Rs COR9 X-Y N
N(CH2)v 2 (5 HitR8x =i g dre 3 SpBlesent s ~a single

or a double bond ; pr0| y . th doubl e
band carbon atons are S%%ﬂ#tp.g% é’m Eﬁ g\%?ﬁf%e&&@?@ %%@6 &E%gnnggl
May 2002 5 10and benzene (150 mL) was heated to reflux for 30 minutes. The mixture

was diluted with Et20 and then washed with 10% K9CO3, brine and

5 dried (MgS04). Following evaporative removal of the solvent, the residue

was chromatographed (silica gel, 30% EtOAc/hexanes) to give 15-6 as a

yellow solid.
TLC Rf = 0.41 (silica, 70:25:5 chloroform/ ethyl acetate/ MeOH)

1H NMR (300 MHz, CDCl3) § 8.31 (m, 2H),7.55 (d, 1H, J=16Hz), 7.27 (s,
10 1H), 6.40 (d, 1H, J=16Hz), 4.10 (q, 2H, J=7THz), 1.54 (s, 9H), 1.44 (m, 3H).

To a stirred solution of 15-7 (500mg, 2.38mmol) and THF at
0°C was added nBuli (2.5 M THF, 0.95 ml) dropwise. After 20 minutes,
15 the solution was cooled to -78°C and 15-6 (500mg, 1.98 mmol), dissolved in

3 ml THF, was added. After 15 minutes, the reaction was quenched with
sat. NH4Cl followed by the removal of the cooling bath. The solution was

extracted with ethyl acetate. The organic portion was washed with
brine, dried (MgS0O4) and concentrated. The residue was dissolved in

20 acetic acid (14 ml), and the solution was purged with argon for 30
minutes. 10% Pd/C (1.0 g) was added and the mixture was heated to
80°C. 1,4-Cyclohexadiene (6 ml) was added dropwise maintaining an
internal temperature between 80°C and 90°C. After 5.0 hours, the
mixture was filtered through a celite pad, concentrated and then

25 azeotroped with toluene. The residue was chromatographed (silica gel,
5% [10:10:1 EtOH/NH40H/H20Y 70:25:5 chloroform/ ethyl acetate/

MeOH) to give 15-8 as a yellow solid.
1H NMR (300 MHz, CDCI3) § 8.18 (m, 2H),7.25 (s,1H,), 4.41 (m,1H,), 4.08

(q, 2H, J=THz), 2,59 (m, 2H, ), 1.87 (s, 2H), 1.40 (m, 12H).

30

The title compound 15-9 was prepared from 2-9A and 158

using the procedure described in Scheme 2.
35 TLC Rf=0.27 (silica, 10:10:1:1 ethyl acetate/EtOH/water/NH40H).
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20 a 6-nenbered nonocyclic aromatic ring systemhaving 1 or 2 nitrogen
atons wherein each ring carbon atomis unsubstituted or substituted with
one R substituent, or a 9-to 14-nmenbered polycyclic ring SYyNig00Rerein
one or nore of the rings is aromatic, and wherein the polycyclic ring
systemhas 1,2,3 or 4 heteroatons selected fromthe group consisting of N,
O and S wherein the ring nitrogen atons are unsubstituted or substituted
with one R substituent and the ring carbon atons are unsubstituted or

bstituted wl § ) y 7, i 2
b ng St ot MR (800 MELZ CDHOR) b BT, 260), 788 (4 THOYRIHE), 198 0T
R12 wherein tﬂg)d&ﬁfe&illJi?%Hﬁ: 1Hph Shdnime, HYi4 13 &, FHATHe) . 31-85(m,
i ded t hat - b . | t
provi ded t hat 7phe8.08 (S FEE 2B5 msslghs, BB PP RE. 2.&5?@%{2, dﬁg?ggh%t}gaﬂv)ﬁzg ons

are substituted only with R o and R12) and X is se e grou
consistingof 1/ RNI NHRLN~, RR.I, NHs~RLNRL// i Ns~1i N~
Rl and ~( NHNy -202 SCHEME 16
CH; e
CHg
N ®
2 —
HoN OtBu
Br

Zm

N\ N N OR
S



31 May 2002 4. The compound of Claim 3 having structural fornmula s Rs CO2R9
XY NN-(C"~2 v RR8 Rl R13 R11 R12 5 5. The conpound of Claim4 wherein
Xis 1.~/ o N~HN.r~ 6. The conpound of O aimb5 wheg¢iMay2002
selected from 10 15 20 the group consisting of -(CH2)m~ -(CH2) mO-(CH2) n-~
-(CHZ)m ~4-(CH2)n-~ - (CH2) m S- (CH2) n- ~ -(CHZ)mSO(CHZ~-
-(CH2) m S02- (CH2) n-. -(CH2) m0- (CH2) n-0-(CH2) p

- (CH2) m 0- ( CH2) n- NR4- (CHZ) p-, (CHZ)mNR4 (CH2)n NR4- ( CH2) p-, and

- (CH2) m NRA4- ( &dA) A ( AhRELE ﬂ&i@U%%@‘pjgg‘g%@iom| ny,
ot her than in R4 AT Be-suBaT] ?ﬂg%@lvﬂ‘—ir?p dHiE - 25 -
203 31 I\/ayﬂ@Z 7 The conpound of CI al m 6 wherein Y is selected from
the group consisting of 3G shEHRNT: l%ﬁel?ge]% )8 Meer b~ 5
wher ei n any e CH2) . C at omin can
substit uted g‘? % éﬁ ’?‘vﬁab@) g"{:lﬁ]lv‘l%ﬁ’ﬂng’eﬂﬁdaﬁmm& m’é@é & from 0-4,
and v is & procedure previously described for the conversion of 14 to 1-6.

1 NMR (300 MHz, CD30D) & 8.20 (d, 1H, J=3Hz), 8.18 (d, 1H,

J=2Hz),7.50 (s, 1H,), 4.51 (m,1H,), 3.90 (s, 3H), 2.87 (m, 2H, ), 1.37 (m,
9H).

10

Thé title compound 16-3 was prepared from 2-9A and 16-2

using the procedure described in Scheme 2.
15 TLC Rf=0.27 (silica, 70:20:10 chloroform/ethyl acetate/MeOH)

1H NMR (300 MHz, CDCl3) 5 8.23 (d, 1H, J=3Hz), 8.15 (s, 1H), 7.22 (s, 1H),
7.02 (4, 1H, J=7Hz), 6.33 (d, 1H, 7Hz), 5.46 (t, 1H, J=8Hz), 4.78 (s, 1H),
4.11 (m, 2H), 3.84 (s, 3H), 3.30 (m, 6H), 3.00 (m, 2H), 2.67 (t, 2H, J=6Hz),
2.52 (m, 2H), 1.85 (m, 6H),1.23 (m, 3H).

20

To a stirred solution of 16-3 (200 mg, 0.4278mmol) and
25 ethanethiol (0.5ml) and CH2Cl2 (3 ml) was added AICl3 (570mg, 4.28

mmol). After 1.0 hour, the reaction was quenched with sat. NaHCO3.

Ethyl acetate was added, and the reaction mixture was then purged with

argon for 1.0 hour. The organic layer was separated, washed with
brine, dried (MgS04) and then concentrated to give the phenol 164 as a

30 yellow oil.
TLC Rf = 0.22 (silica, 70:20:10 chloroform/ethyl acetate/MeOH)
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10 8. The conpound of Caim7 wherein Y is (CH2)mor (CH2) mNR 4-(CH2hn.
wherein any nethylene (CH2) group in Y, other than in R4, can be
substituted by one or two R3 substituents. 15 9. The conpogmiiayf2002i m 8
wherein each R3 is independently selected fromthe group consisting of
hydrogen, fluoro, 20 trifluoronethyl, aryl, Cl1_8 alkyl, aryld _6 alkyl
hydr oxyl, 25 oxo, arylam nocarbonyl, aryl CX 5 alkylan1nocarbonyl

anm nocar bonyl, and_ani nocar bonyl C 1 g aIkyI 30 and each R4 is
|ndependentl4 S o-d wiroXy-guy : 2-OF ]

cycl oal kyl,
arylcarbonyl Ftonyl ,

aryl C 1_6al kyl car bony| , Tl tigle mmamddﬁ:ﬁam presm;rled:lfraalﬁ'basMr bony! ,

zar yl d 9gal KOXpyardi Eggqylum ghele ge_ corrplound gff
aim o is selected from
the group coﬁgﬂg %‘gﬁé‘gﬁ (ﬂrleliggé %‘&6@ aryl -G --C (CH2) t -,
aryl C1_6 al mm@@mmmmﬂaom@&ouﬁeﬂpmmed IHJ,J-VEEZ) quls d of

Che. oroup conih FR @3 B 3600 S48 P i c 3, B8TRE B4R ke = from

12. The conpdikiz), {190, 2H),B.00 ¢me2H)RA.52 258 @0 6H), fIQMmh&IQFOUD

consi sting of hydrogen, methyl, and ethyl. ' 13. The corrpound of Claim12
wherein RO is hydrogen. 30 14. The conpound of Claim9 wherein R5, R6, and
R$ are each hydrogen and R7 is sel e@GHEMEMT he group consisting of

hydr ogen,
) T - 0 |T| 0O

H N.
HCle H,N OEt | LJ]

10

The title compound 17-2 was prepared from 2-9A and 17-1
15 (for preparation see J.A. Zablocki, et.al., J. Med. Chem. 1995, 38, 2378-
2394) using the procedure described in Scheme 2.
TLC Rf = 0.32 (silica, 15:10:1:1 ethyl acetate/EtOH/water/NH40H).
1H NMR (300 MHz, CD30D) & 7.45 (d, J=7Hz, 1H), 6.53 (d, J=8 Hz, 1H),

5.15 (m, 1H), 8.31-8.70 (m, 7TH), 2.55-2.85 (m, 7H), 2.35 (m, 1H), 1.88 -2.15

20 (m, 4H).
SCHEME 18
PP S
HCl°HzN/H\<NESO(i;h""'_—’ | ; 1T o
181 18-2
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aryl, -205 31 May 2002 Cl1_g al kyl carbonyl am no, Cl_g al kyl sul fonyl am no,
aryl carbonyl am no, arylsulfonylamno, 5 Cl1 g al kyl sul fonylam no C1 g al kyl,
axyl sul fonylami no Cl_g al kyl, aryl Cl_s al kyl sul fonyl am no31aigy 20029

al kyl sul fonylamno C1_0 al kyl, C 1 _g al koxycarbonylam no, 10 Cl_g

al koxycar bonyl am no Cl_g al kyl, aryl oxycarbonylam no Cl_g al kyl, aryl Cl_g
al koxycar bonyl am no, aryl Cl_g-al koxycarbonylam no C1_g alkyl, Cl g

al kyl carbonyl am no Cl_g al kyl, 15 aryl carbonylanino C1_0 aIkyI aryl d, 0O
al kyl car bony| ®i8§RBenaénd ¥] 2 32k

am nocar bonyl .
al kyl') pam noca Shsinname

aryl am nocar bonyl ani no, T&mrtgtle@bng)mjﬂd/]l&znwaeqnepm‘ad &mMand 1%l g

(CL'q Bl Kyl ) parrisuarafio. feothitly 4 SRR pRAISHORuftrtliedor |
(aryl) pam Bos lﬂ-mdnphanylusulf@yls chloryd 97 wsing th@lprgacadm d&atmbsdl Im(ﬁnﬁeame no,
30 , (aryl Clgg alkyl)pam noswfonyl amno Cl g alkyl, C1 0

' H‘L?S?‘Lgﬁﬁréﬁ 025 (P P65 S BBNBOPE RO, anc
206 IH NMR (300 MHz, CD30D) & 7.81 (m, 2H,), 7.36 (m, 3H), 7.10 (d, 1H,
=8Hz), 6.37 (d, 1H, J=THz), 3.61 (m, 1H,), 3.36 (m, 2H), 3.02 A£3.18 (m,
10 6H), 3.00 (m, 2H), 2.68 (t, 2H, J=6Hz), 2.50 (m, 2H), 1.79 ZA1.90 (m, 4H).

SCHEME 19
/ﬂj\/ﬁ\ 5% Pd/BaS0,, Hy /:{i
; quinoline, ethanol '
HCl*HoN OEt o HoN OEt
17-1 19-1
: i1
N N\ N N/:\)l\OH
P
19-2
15 A mixture of 5% Pd/BaS04 (0.025 g) and quinoline (0.30 mL)

was stirred under a ballon of hydrogen for 30 minutes. 3-Amino-pent-4-
ynoic acid ethyl ester 17-1 (1.77 g, 10.0 mmol) in EtOH (15 mL) was added
" and the solution stirred for an additional 2.5 hours. The solution was
filtered through a pad of celite and concentrated in vacuo to provide 2.65
20 g of crude product 19-1.
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3~1 May 2002 aryl Cl1_6 al kylthiocarbonylam no Cl1_g al kyl. 15. The conpound
of Claim14 wherein R7 is selected fromthe group consisting of 5 hydrogen,
aryl, Cl_g al kyl carbonyl am no, aryl Cl_g al kyl carbonyl am n81 May 2002

aryl carbonyl am no, 10 Cl1_g al kyl sul fonylam no, aryl Cl_g

al kyl sul fonyl am no, aryl sul fonyl am no, Cl_g al koxycarbonyl am no, aryl Cl_g
al koxycar bonyl am no, 15 aryl am nocar bonyl am no, (Cl _g

al kyl') pam nocar bonyl am no, (aryl C _g al kyl ~am nocarbonyl am no, (Cl_g

The compound 4f SRICHR, 00 MBils St Bed A 325 B T 5.6 1
i ndependent | y 5558 &f; 181, 54206 ghe¢d 9THY Rt 30451 6 {rh "SHYS 3. h2 . 129~
Cl_6al kyl , ﬂoﬁﬁrgpﬁgQDG al kyl . ? gul{% The cocrrp(r)l%[g?f of G?ﬁ]ﬁﬁ%q{v%grg n RO

i s sel ect ed f )_roup consi sting of hydrogen, methyl, and ethyl. 18.
hydr ogen. 30 19. con5| stl ng of The corrpound of Claim17 V\,her ein RO is The
conpound o } , .

3(S)-(2, 3
thyridin-2-y

3(R 23D|hdroeno ot

[(1 )8] gapht hyl’lydl n- 2- yIZ) & réni %ﬁi[&ﬁééﬁ%gl %%wﬂi

3-(2, 3-Di hydr@-SH&li ?@F‘&‘Pﬁfhlryl ,7,8-tetrahydro[ 1., 8] naph
thyridin-2-yl )& WRI(DD@MdS@OLMHIzDI &11/[1}(8,]0116))!7021147 m(dﬂ IHDQG 26-6.23 (d

CRETET i r dr m A g  r RR
3|(;?) gg F: ij?irG_H)?B}GG}I _80f(ih @H)} 3r£)3i f)ﬁi (E:S ;ant earSahydro [ 1, 8] napht hyri d| n2-
)?C-(BPFI Dot oph«@ﬁsﬁg@%—@o@?ﬁﬁ [ g-(g, 6, 7, 8-t et r ahydro- [ 1, 8] napht hyri di n- 2yl )

-propyl]-imdazolidin-1-yl}-propionic acid,
3(S)-(Qinolin-3-yl)-3-{2-0x0-3-[3-(5,6,7,8-tetrahydro-Cl, 8] napht hyri di n-22
0

(

I

yl)-propyl]-imdazolidin-1-yl}-propionic acid,
8(R)-(fauinolin-3-yl)-3-(2-0x0-3-[3-(5,6, 7, 8-tetrahydro-[1, 8] napht hyri di n-2

yl)-propyl]-imdazolidin-1-yl}-propionic acid, 25
3-(Quinolin-3-yl)-3-(2-0x0-3-[3-(5,6,7,8-tetrahydro-[1, 8] napht hyri di n-2-yl)
propyl]-im dazolidin-1-yl}-propionic acid,
3(S)-(Ethynyl)-3-{2-0x0-3-[3-(5,6,7,8-tetrahydro-[1, 8 napht hyridin-2-yl)pro
pyl]-imdazolidin-1-yl}-propionic acid,
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30
3(R) -(Ethynyl)-3-(2-0x0-3-[3-(5,6,7,8-tetrahydro-[1, 8 napht hyridin-2-yl)pro
pyl]-im dazolidin-1-yl}-propionic acid, 31 May 2002
3-(Ethynyl)-3-{2-0x0-.3-[3-(5,6, 7, 8-tetrahydro-[1, 8] napht hyridin-2-yl)35
propyl]-imdazolidin-1-yl}-propionic acid, - 208 31 May 2002
3(S)-(Pyridin-3-yl)-3-(2-0x0-3-[3-(5,6,7,8-tetrahydro-[1, 8] napht hyri di n- 2yl
)-propyl]-imdazolidin-1-yl}-propionic acid, 5
3(R) - (Pyridin-3-yl)-3-(2-o0xo0-3-[3-(5, 6, % ngiahydro-[l,B]naphthyridin-2y|
)-propyl ]-imdazolidin-1-yl?- proplonlcsgﬁ
3-(Pyridin-3- yI) 3 ( éf 3- g%%J}MEQCS E@tr ydro-[1, 8]naphth¥€idin-2-yl)p
propionic acig, X

opyI]-lnldazoll NHBOC

(S) - (Pyri di n- 3- yI -3 ( 2- ox0- 3PREPNYS; 6, 7, 8- U etgdahydro- [ 1, 8] Falfithyri di n- 2yl
(

|

propyl]-4-nmet hyl -i daZO|IdlﬁmlN§“} propi oM c acid,

R) - (Pyridin-3-yl)2&L(2-oxo-3-[3-(5, 6,7, 8- tetdmﬂydro [ 1, 8] napht hyri di n- 215
3~ propyl ] -4-nethyl -imdazolidin-1-yl)- propionic aci d,

( di n-3-yl)-3-(2-oxo- 3- [ 3- ( 5 gtpek, Kohret r ahydro-[ 1, 8]naphthyr|d|n 2-yl)p
p 4- '

i

nmet hyl 8 HazoN dis 1- v el oni c agi d, 20
6- Met hoxypyr -3-y|)-€ﬁ(2-axo-3-|3“(5 G\I;EZFE?PéhVH/\ﬁﬁPBT/éphthyf
6

;
3
)-

3
y
3-
»

3

Z

0
(S
i di
3(
i di

| ) - propyl ] dazol i di n- 1- ropi oni c

(
r
r
]-
(
2-y
(6- Met hoxypyridin-3-yl)-3-(2-0 3-(5,6,7 -tetrahydro[l 8]naphthyr
-2-yl) - propydd}3 RaBedzoN di n- 1-y

t

p
Py
yl
) -

n

R)

in -propionic acid, #5
3-(6- Met hoxypyri di n-3-yl) -39 @t oxo-3-[3-(5, 6, 7, 8- tetraﬂi&é&%& ]ﬁﬁphthyrlm
n-2-yl)-propyl ] -200f Ra#PECH M- 1- y| } - propi oni c acid, =
3(S)-(6-Ethoxypyridin-3-yl)-3-(2-0x0-3-[3-(5,6,7,8-tetrahydro30 .

[ 1, 8] napht hyri di n-2-yl)-propyl]-imdazolidin-1-yl}-propionic acid,
3(R~(6- Et hoxypyridin-3-yl)-3-(2-o0x0-3-[3-(5,6,7, 8- tetrahydro[l 8] napht hyrid
n-2-yl)- propylhilnldazolldln 1-yl}- proplonPc~aC|d - 31 Nhy 2002
6- Et hoxypyr PaPfE3- y|) B I, 8nmmgra r|d|n
yl') - propyl ] giggtdage! i di | }-pro C acltHFtrlfIMgp acetate s
~( 4- Met hoxygamnol | n-7-y1 - 0X0- 3- [ 5,6,7,8-tetrahydro[ 1, 8]naphthyr|d
2-yl) - prapylnsdiectag ol i di n- 1- y@pjproplonlc aC|d bi s(trifl2pgr oacet at e)
t, 3(R,)-(4-thhoxyquinoIin-7-y|)-3-{2-oxo-3-[3-(5,6,7,8-tetrahydr010
8] napht hyri di n-2-yl)-propyl]-imdazolidin-1-yl?-propionic acid,
4
2

(

2-
(S
n-

al
1

-

i M-

- Met hoxyqui nol i n-7-yl)-3-{2-oxo0-3-[3-(5, 6,7, 8-tetrahydro[1, 8] naphthyrid
-yI)-propyI]-lnldazolldln 1- yI} pr opi oni c aC|d

N/\/ COotBu
AcOH NaOAc
NaCNBHj;,

3-
3
i
s
[
3
i

isopropanol

20-9, R =BOC

) p-TSA, CH,Cl,
20-10, R«H
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15

3(S)-(6-Am no-pyridin-3-yl)-3-{2-0x0-3-[3-(5, 6,7, 8-tetrahydro[ 1, 8] napht hyri
di n-2-yl)-propyl]-imdazolidin-1-yl}-propionic acid, 31 May 2002
3(R)-(6-Am no-pyridin-3-yl)-3-{2-0x0-3-[3-(5, 6, 7, 8-tetrahydro[ 1, 8] napht hyri
di n-2-yl)-propyl]-imdazolidin-1-yl}-propionic acid, 20

3-(6-Am no-pyridin-3-yl)-3-{2-0x0-3-[3-(5,6, 7,8-tetrahydro[ 1, 8] napht hyri din
-2-yl)-propyl]-imdazolidin-1-yl}-propionic acid,

3-(S)-(4-Met hyl - 3- oxo- 3, 4-di hydr o- %Wﬂ- 7-yl)-3-{2-oxo- 3-
[ 325 ,

(5,6,7,8-tetrahydro-[1, 8] nag)ht ridin-2-yl )-pEopyI]-i m dazol i di n-1-yl } propi
oni ¢ aci d, N CO,tBu

3-(R)-(4- I\/bthyl 3- 0x0- 3, 4- di hyidr g+ 2H benzo[ 1, 4 xazin-7-yl)-3-{2-o0xo- 3-
[3(5, 6,7, 8-tetrahydro-[1, 8 naphthyridin-2-yl) “prapyl ]-im dazolidin-1-yl}30
propi oni ¢ acid, 20-10 N

3- (4- Met hyl - 3- oxo-3,4-d| hydr o- 2H benzo[ 1, 4? oxazin-7-yl)-3-{2-oxo- 3-
[3(5,6,7,8-tetrahydro-[1, 8 napht hyri di n-2-yl)-propyl]-imdazolidin-1-yl}pro
pionic acid, 35 - 210 31 May 2002 p-nitrophenylchloroformate,

3(S)-(6-Mthyl am no- pyri di n-3-yl) - 3- ( 2- 0xq-D3rHA3CH:Dl,, Gioxéne3- t €t r ahydr o[ 1, 8] nap
ht hyri di n-2-yl)-propyl ]-im dazolidi n-1-yl }}- propi oni c acid,

3(R~(6- Met hyl am no- pyri di n-3-yl)-3-(2-0x0-'3-[3-(5, 6, 7, 8-tetrahydro[ 1, 8] naph

thyridin-2-yl)-propyl]-imdazolidin-1-yl EwproRionic acid,
3-(6- Met hyl am no- pyri di n-3-yl)-3-(2-o0xo- 3-[ - (5, 6,7, 8-tetrahydro[ 1, 8] naphth
ﬁl

yridi n-2-y|)-propy|]-im'dazolidin 1-yl}-p c acid, 10

3(S) - (2- Fl uor o- bi phenyl - 4-yl) - 35 (2 0XO0- 3- (5 6, Z)h tetrahydro[l 8] napt hyr
idin-2-yl)- propyl]-lmdazoll Y13~ prwpi i t~acl

3(R) - (2-Fl uoro-bi phenyl -4-y1) - - 0x0-3 (5 6, 7, 8 t et rahydro[ 1, 8] napt hyr

idin-2-yl)- propyl]-irn'dazolidin 1-yl } - pr &%Wni c acid 15

3- (2- Fl uor o- bi phenyl - 4-yl ) - 3- (2- oxo- 3- [ 3-( Lget%x}&n;ﬁ&n%%gﬁo[l 8] napt hyri di
n-2- yl ) pr Opyl ] -imdazolidin-1- yl } pr Op' 0 Iﬁd(ﬁ;\b a0tBu, toluene
3(S~(2- Oxo- 2, 3- di hydr o- benzoxazol - 6-yl ) - 34(2- ox0-3-[3- (5,6, 7, 8-t et rahydr o020

[1, 8] napthyrldln 2-yl)-propyl]-imdazolidin-1-yl}-propionic aC|d

3(R) - (2- Oxo- 2, 3-di hydr o- benzoxazol - 6-yl ) - 3-§t -3-[3-(5,6,7,8-tetrahydro[
1, 8] napt hyri di n- 2-yl )Mgxopyl ] -i nai dazol i di n-1- Yl } -]propi oni ¢ acid, 25
3-(2- Oxo- 2, 3-di hydro- ben - 6-yl)-3- (2 0X0- 3-(5,6,7,8-tetrahydro[1, 8

] napt hyri di n-2-yl)-prop zgbidin-1-yl }i- pr:opl gaéﬂg;, aci d,

3(S) - (4-Et hoxy-3-fluoropheny ' 2MOX 0¥ 3- m 8- tetrahydro[l 8] napt hy
ridin-2-yl)- propyl]-lmdazolldln | }-prop ic acid, 30
3(R) - (4-Et hoxy-3-fl uorophenyl) - 3- (2 oxo- 3- [ 20d3, 6. 7, 8-tetrahydro[ 1, 8] napt hy

ridin-2-yl)-propyl]-imdazolidin-1-yl}-propionic | @A, 85°C
3- (4- Et hoxy- 3-f |l uor ophenyl ) - 3- (FaaHeeL3/[ 3- (5, 6, 7 trahyer
yl oni ¢ acl \N211

[ 1, 8] napt hyri din-2-yl)-propyl]-imdazglidin-1-
; U ‘*(;rw Ly Lo
Qs ,,
N_ N CO,H
A /\/ 2
\[;;r’\v/\
20-13

a
, 8-t
}-p
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31 May 2002
3(S)-(5-Ethoxy-pyridin-3-yl)-3-(2-0x0-3-[3-(5,6,7,8-tetrahydro[ 1, 8] napht hyr
idin-2-yl)-propyl]-imidazolidin-1-yl}-propionic acid, 5 31 May2002

3(R) - (5-Et hoxy-pyridin-3-yl)-3-(2-0x0-3-[3-(5,6,7,8-tetrahydro[ 1, 8 napht hyr
I di n-2-yl)-propyl]-imdazolidin-1-yl)-propionic acid,

3-(5-Et hoxy-pyridin-3-y13-{2-o0x0-3-[3-(5,6,7,8-tetrahydro[ 1, 8] napht hyri di n-
2-yl)-propyl]- |n1dazoI|d|n 1-yl}- proplonlc aC|d 10

3(8)- (5 T Ofg( B e Apdridiy: 51132l kol A e iAok Abaihf 2PN 1Y
r|d|n2yl) proy L4 -T-yl)-prop

o n- 3-yl ) - 3- (2- oxo-3-[ 3- (5, 6, 7 8-tetrahydrols
[1, 8] napht hyr i di n- 2- y|') 2pselpyioh- of2,6adiblomho yﬂath/lhé Z_ﬂo(llllq ,468Ghehol) and

LR TR e o S

2( S) - Benzedes @°Comygs traated Svifl2 copperl)|iddide .23 &, 1417 aimdl)oTheGhiwtake hyr i di

309 (2o, 32 PRAGAD WA Rrdod s i @f”&ﬁgﬂ%@ﬁmeﬂ’ﬁnylwssmﬁm.mdazo

lidin-1-yl}- p@aﬂlad;@n&l& &22e, 1;157 mmol) was added. The solution was stirred at
3(R) - (2-Ox0- 316G fo ofie haftr] PhérBY b6l tenSpEaROEEFSY 16 Botrd! JTIR AfkbRM dazo

L 5" o ) 557 5148 Vish Al et g e b HRQ 4 3,108 s The

i m dazol i A0n- brgax}ucmxmraat -eamowashed dyith brine and dried over Na2$04 The

3(S 5-Eth di .3- th -b | a din-2
TS ot opyl ) - 2- o RO SRS e e ) vaiilg ot RS stia prodac was Bpciled bisor
3(R) - (5- Et hoxsilpsar geli chrdmatpgapiny (%%@(@Adhbhany}heaﬂ’ptdimg)) pyr i d| n 2yl

]1-propyl}-2- OKHNMRQGEGIQ aﬁdMHi) W7093%%1§§33£)h§y 25%820 }-SilirliH 418 £ 1o

3- (5- Et hoxy-pyridin-3 éliﬂ (4- met
ropyl } - 2- oxo- etk @ K Qsﬁ;'{)propl oni ¢ acid,
3-{3-[3- (§5AM no-pyri di n- 2- yI) propyl ] - 2- oxo- |mdazoI|d|n 1-yl}-3(S)-(5etho
Xy-pyridin-3-yl)- . 10

3{3[3(6A Saamn ‘:- el =3
xy-pyri di n- 3- Ethﬂamn&m&aﬁc'd

3-(3-[3- (6= Ari no=pyr i di g&h@%"&%ﬁ_@%é’é grdaaoh i S50 i or B oy

pyridin-3-yl)-propionic aC|
3(5) (2- Oxo- 2, rigthylamine (368 ml.5 183 ammolhprasraddad platinued(TV¥) exides- [3(5

g 825 eppahydioy- ¢,12288 taRNYARGE stitritly BhASY hlhydFogar Athtlisphiyé ks @pi oni c

R) - ( 2- Oxo- 2 hougs riher splution s filtesed ithrough srpad ot relite pnd sonsensrated [ 3(5
(7]I 8- t et r ahyfinachd. dlheaghideyprodust Fagl diBsslved lini BEOKE (206 indE)lahd pr opi oni ¢
i . . .
(2. Oxo- 2, 3- FVashsd with F2Q (4 X 250 ml) and brine (350 ml), dried over Nag804..,
6, 7, 8-t et r filtebed; hhd Tonaghirhted ih vaduy. JTheoaide materabiwad pudtifieidyopi on
aci d, 25 silica gel chromatography (10% EtOAc¢/CHCI3) to afford 20-3.
1H NMR (CDCl3, 400 MHz): § 7.48-7.42 (t, 1 H), 7.32-7.29 (4, 1H), 7.13-7.10

inQk R) - (5et ho

(
6,
ac
3-
(5,
i C

(d, 1H), 4.71-4.70 (br s, 1 H), 3.18-3.09 (m, 2 H), 2.82-2.77 (t, 2 H), 1.96-
1.85(m, 2 H), 1.44 (s, 9 H).

30
A solution of 20-3 (3.33 g, 10.5 mmol) in EtOAc (150 mL) was
saturated with HC] gas and stirred at room temperature for 2 hours.
The solvent was removed in vacuo to provide 204. The crude product
was used in the next step wihout further purification.
35
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3(S~(2, 3-D hydro-1H 4-oxa-1, 5-di aza- napht hal en-7-yl ) - 3-{2- oxo-3-[ 3(5, 6, 7, 8-
tetrahydro-[1, 8] naphthyrldln 2-yl)propyl]-imdazolidin-1 30 yl}propionic
acid, 31 May 2002
3(R)-(2,3-Di hydr o- 1H 4- oxa- 1, 5- di aza- napht hal en-7-yl ) - 3-{2- oxo0-3-[3(5,6,7,8
-tetrahydro-[I, 8] naphthyrldln 2-yl)propyl ]-im dazolidin-1yl}propionic
acid, 35 - 213 31 May 2002
3-(2, 3-Di hydro- 1H-4 oxa- 1 5 d| aza- naphthal en-7- yI) 3 {2-o0x0-3-[3-(5,6,7,8te
N 3 t

trahydro-[1., § _ Z30500 | ¢qtep P2QGH) C aC|d
5 3(5)- (3- Go-3, 4-d hydr& s%ﬁ&oﬁéﬁaﬂész%xﬂé%y&%‘%ﬂii‘ i)?p”m{)yYa&u? 964786 3

(5,6, 7,8-tetrahydro-]|
1, 8] napht hyr i g, 8921 wmplbﬂyllsppropyldﬁndaxrdna(éﬁlapﬂmﬂanmdd; ak;etlc acid

?(SRzi (7380{(& ?égygfﬁﬂy (5’3: %hgﬁ& ﬁﬁ? a‘%@gfé Paé ﬁg d‘g%%%l %l‘ y pro{o?ég
ic acid, methanol was stirred at room temperatm'e for one hour. A 1M solution
3-¢83- Ox0- 3, 4 &f NACNBHE in THF 49800z, 080 pinind) was ddded sbow- withe 8- [ 3(5, 6,
e LN Fp AT TR AR SR DR L
3(S) - (3, 4- Di hytbues 2hftér aldch, thetiddzenthapiires @ed/iny vacdb 48d the- &sidi(& 6,7,8
-tetrahydro-| ]taﬁ]eﬂ%ph}z{]m&b?or%m )én?doﬁﬂgéfed lI"ﬂe soﬁu’;xbxq'wnas tl\{erlh s[ime%nmth

d, 20
g?:? ~(3, 416 hyl®% NagC03driad sver NagHprandthe sdvenbremoved invpeyps te, 7, 8-t

‘29}; ahydro-[ 1, §PaRRE ha¢ ataitiey | THE UYHE PriadaZ Rk Puliftdd by GRbLYef 2C! d,

3- (3, 4- Di hydr Shrpmateszaphys(ifh MeOFGHGIEN. give 20-54ny 5 3:3 piztyee efethyh g1 e

trahydro-[ 1, 8]£ﬁpmém§,1 gditerg- Yl ) propyl ] -im dazolidin-1-yl}propionic acid,

1. 81 napnt hyr 1 ACSRICH 3B MERA S T A 1ei T p P Wty 1.18-7.10

g]( S)-( gar (1[632, 3d, 1H), 4.20-4.14, (m, 2H), 3.39 (s, 2Hh) g 85[21 7g](m, 2rI;DF12 68(;2 .63 (t, 2|I;I),
ridin-6- - - - : - ahydro napht hyri di n- ro

I]P%/adazol i d?'?f%é-f}ﬁ%ﬁg igi{éé?{g %4? ?&Q Y 31 I\/ay 2082 Y z-yl)propy

3(R) -(Faro[ 2, 3-b] pyri di n-6-yl)-3-{2-o0x0-3-[3-(5,6, 7, 8- tetrahydro[1,8] napht h

yridin-2-yl)pr el
3(S)- (2, 3-D hég‘j’)%ér %?.%“?nﬂréﬁﬁ i

[ 1, 8] napht hyri yl ]1m dazolidin-1-yl}propionic aC| d
3(R) - (2, 32D hydrourO[ 2, 3pdhpotuton-of {34 (b- lﬁniﬁ’o yﬁd&&%m—%rspﬂa&nirﬁﬂf ahydr of

1, 8] napht hyri Cgcgu% a}/mci gt(.hﬁylsjternhﬂgzab 60I g, 581 6y olﬂan @ﬁl‘c(f(ﬁj mL) was added
di-tertbutyldicarbonate (15.3 g, 70.3 mmol). After stirring at room
temperature for 16 hours, the solvents were removed in vacuo. The
product was purified by silica gel chromatography (6% MeOH/CHCI3) to

25 give 20-6.
1H NMR (CDCl3g, 300 MHz) § 7.47-7.42 (m, 1H), 7.32-7.28 (t, 1H), 7.16-7.10
(t, 1H), 4.22-4.15, (g, 2H), 3.95-3.85 (d, 2H), 3.38-3.29 (m, 2H), 2.80-2.75 (%,
2H), 2.03-1.91 (m, 2H), 1.46-1.44 (m, 9H), 1.31-1.23 (m, 3H).

30

To a solution of 20-6 (23.4 g, 58.4 mmol) in ethanol (200 mL)
was added NaOH (100 mL 1M solution in water, 100 mmol). After
stirring for 1 h at 50°C, HC1 (10.3 mL 12 M, 4.75 mmol) was added in 50

35 mL EtOH, and the mixture evaporated to give an oily residue. The
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10

3-(2, 3-Di hydrofuro[ 2, 3-b] pyridin-6-yl)-3-{2-0ox0-3-[3-(5,6,7,8-tetrahydro[ 1,
8] napht hyri di n-2-yl) propyl ] i m dazol i di n-1-yl } propi oni ¢ aci @1 May 2002
3(S)-(Faro[ 3, 2-b] pyridin-6-yl)-3-(2-0x0-3-[3-(5,6,7,8-tetrahydro[ 1, 8 naphth
yridin-2-yl)propyl]imdazolidin-1-yl}propionic acid, 15

3(R) - (Furo[ 3, 2-b] pyridin-6-yl)-3-{2-o0x0-3-[3-(5,6,7,8-tetrahydro[ 1, 8] naphth
yridin-2-yl)propyl]imdazolidin-1-yl}propionic acid,

- (Furo[ 3, 2- b}:@éiﬁh@'\ﬁaﬁe%ﬂm%té& PR %h%ﬁoi ?"“6"1 /tiftideC AU A Om

8] napht hyri di n I m daz prop [’onl c_acl

S) - (2, 3- Di hpaetoms éQEBS]WPFdefgwngmql}é%mstxso li¢ véhizhgrazdried dr o
R8% n?ghg h>[/)| r @g?gagﬁ?%m%ﬂﬁ <§12 ﬁhﬂaH lf;:éi% 1%m§éﬁgﬁs 3Rbf sléfried in
.7, 8- tetrahy&F%"["J‘?J L ¥ N @%7]%?0%7%m c
i d 5 mmol), N,O- dlmethylhydroxyla.tmne hydrochlonde (11. 9 , 122 mmol),
e e
S) - (Benzi m ddter stdrryng ff&' lého)the@.ixiutsv&&sk\ﬂiﬂoeateﬂltcddnjﬂg@] tlapht hyri din
1) propy! ] irgdidae@lastied in \EOPASPRAThEd 3FtH sat. NaHCO brine, and dried

y
R o by PRENaBSe ﬁﬁéﬁﬁaﬁa‘f&a&egﬁwéﬂﬁﬁ iﬁwfaﬁ rﬁ?&#vxeigmvawﬁ@n 31

':\),/B%’ 2002 10 from toluene to remove the resulual NMM e 20-7 as a yellow oil.

1,
(
1,
(

C

]

(
-2-
(
1,

—w CDGDCA)QCD(D'_'OO'_'(D

B d | - 1 ht'hyri di n2-
i orony o g dp sy ﬁg% 325 G fynlh S ikl 1 O
3(S) - (1H1 mi dAZENMB(EDE8] )§7$8¢'24a>(m,31{)37(£& 528 (8-, 7al%a14d[ 1, 8]

ht hyri di

1o m dazol 4, gﬁ)@%ﬁ%]aﬁ 3 WF%@QQ? B, 2 B GurHD 2 B rapht 1

yridi n-2-yl) pR&Sy(t] 2Hxi 2182-di 9%i(m, H)| 1.45dp, OH)x acid, 10 3-(

1I—I—Imdaz§g{94 5- c]pyrldln 2-yl)-3-(2-o0x0-3-[3-(5,6,7, 8-tetrahydro[ 1, 8] napht h

yr|d|n2y)pol -1y|) . .

3(S) - (Benzoxak&shs 'u'i“-';‘ 11y DYH WYL G \

g(ZR)yI(?Bpropyl E@gguﬁ%l di ?21 yI )prop| ogl ¢ aci d o di o
enzoxazo X0 in

-yl) propyl]im dazol ?/dl n% 6’2?%}}1“@ %M%eé Hgdf’m&g]) alxaaﬁgi"wbb

3- (Benzoxazol nﬂ)yﬂt)ﬂ&Qm MMW(YDMMexammm,ﬁBrﬁmnblbrl di n- 2yl

I I

é?rsgjp{l] F’P‘%Wpé%r%"z%g‘ﬁﬁg 9 oxo tém? vgaﬁ etarrg}]ydr oFrlr %‘f napht
hyri di n- 2- yI )gusp d byithe gare i;or; pfa@ e@H @00z8l of
ﬁ §/ rRl) CII( ﬁ 2/9; P{Roéhbné'é el wés )thhn?ac(d%d%ﬂ:ﬁreh%)( thé rémdvhEbf EKW Géa{ﬂg 8] napht
3 (1 oty - 1 B Thic LRSS fd Sigel s B W3 Stoiien iltad wih Bt20.
[ 1, 8] napht hyr After 2ngthpp30pmiihutes Mi-mdgmlﬂe ytaniopoptibn was depﬂﬂfted he
phar maceups cabhy BtéEHGMEST.! EvhpPSF&i®e removal of the solvent gave the

crude aldehyde 20-8 as a colorless oil.

1H NMR (CDClg, 300 MHz) § 9.59-9.56 (d, 1H), 7.48-7.43 (t, 1H), 7.32-7.26

(m, 1H), 7.14-7.07 (m, 1H), 3.53-3.26 (m, 4H), 2.80-2.72 (m, 2H), 2.00-1.93
(m, 2H), 1.44 (s, 9H).

30

A mixture of the crude aldehyde 20-8 (0.671 g,.1.88 mmol),
amine 15-8 (0.651 g, 2.44 mmol), acetic acid (0.107 mL, 1.88 mmol),
NaOAc (1.54 g, 18.8 mmol), and powdered molecular sieves (1.20g) in 2-

35 propanol (15 mL) was stirred for 20 minutes. The mixture was cooled to
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- 216 31 May 2002 20. The compound of Claim 19 selected fromthe group
consi sting of

3('S~(2, 3- Di hydr o- benzof ur an- 6- y13- { 2- oxo0- 3- [ 3- (5, 6, 7, 8- t et¥alday 2662

(1, 8] napht hyridi n-2-yl)-propyl]-imdazolidin-1-yl}-propionic acid,
3(R-(2,3-D hydro-benzofuran-6-y|)-3-{2-oxo-3-[3-(5,6,7,8-tetrahydro[1,8]na
pht hyri di n-2-yl)-propyl]-imdazolidin-I-yl}-propionic acid, 10

3(S) - (3-Fl uorophenyl) - 3-{2- oxo-3-[3-(5, 6,7, 8-tetrahydro-[1, 8] napht hyridin

2-yl)- propyl] ¢ r n %hﬂ)
3(R) - (3- Fl uor o ‘r"]‘%?z ehqw?fz!qu@mg 58435 mi0]) rahyc dlif‘fé“ %Stlﬂt’ﬁyrudu n2

-yl)-propyl]- hmmm pipd o QWxMWaﬁladjmd t01-52 w1th 1
3(S) - (Quinoligs %t% wds 5t fo% Aéaaﬁl&oﬂal&cg ﬁﬁh%é(éjre‘%hbia@éﬁ%@*('ﬁdﬂmﬁ' n-2y
| )-propyl]-im azo |n- - roplonlc a
3(R) - (f ~ui noI ms:a yr%%a@ms@egtmlétwahym% potag§isapht hyri di n- 2
g(()s)"( )Et ﬁr Y %ﬁ O’FHél dkghtﬂés}wléfé)@kﬁ%k:ﬁe&i@hth e gil acetate, dried over N

- < 3- - ro
YIT-in dgzgl Ihfarg%%) -(§ o@%l dny C 'Eﬁ‘@%éﬂu@w ’E%BQHMBEFHﬂhe%Iy prop

3(R) - (Et hynyl §siBed zebi ZS{QC@mB/Et@Ap@deamhtmg(vs 20-8asha trpHowiall in yl ) pro

gzlls%-l(gdaéol bggyn 1Ic§' } - propi gnl C aC| d ot ranvd g . 4 ool
ridins 0X0 etra ro n ri din-

)-propyl ]-im & % {)Qlai 1}0%@ ,8&%8,]@ (dgéH)}IS 14& 13 (d, ]6.‘1?1) As7ad” Y
3(R) - (Pyrigl “Stg}g) 7%2{7226’ ?111()3795 Fof (& 1eh! $74¢7 88l ﬁ%@?%h%é‘xroad' n- 2yl

) - propyl]-lm |on|c acl d,

3(S) - (Pyri di nlx8, § r% @@— B48.45 fmy gﬁr)aala-?ar%sﬁl(t b&kﬁ%}ﬁﬁdl n- 2yl
) -propyl]-4-nghhy I1Hmdazolld|n 1 yI} pr opi oni ¢ aci d,

3(R-(Pyridin-3-yl)- 3 {2-0x0-3-[3-(5,6, 7, 8- tetrahydro [ 1, 8] napht hyri di n- 25
yl)-propyl]-4- rrethyl-lmdazolldln 1 yI} prop| oni c aC|d

3(9)-(6- ME‘thOBI-' ineipvrddih nibpviamnhnd-athid aetinoh 88 eBiethorapht hyr
|d|n2y o -_|_ zoji.-.kr-r | OnJ _' 10
3(R) - (6 H=Sey =t et rahydr o[ 1, 8] napht hyr

i di n-2-yl)- ropyl ]-im ddpct selukion-of 3—(%edpompmelmﬂ-yl)~propmmc acid tert-
S(S)- (6 E hoxgaye d 0416 0B0B I k(148 ool i 6 bt aght by i 0
n-2-yb)-pr opy ded p-toluenesulfomc acl {00%(1)%", % 8614(:7I mmog The mixture was
stirred for 2 hours at room temperature and was then neutralized with
20 1IN NaOH. The organic layer was extracted (3 X 25 mL) with CHCl3,
dried, and concentrated in vacuo. The crude product 20-10 was not
purified (0.069 g, 96% yield).
1H NMR (CDCl3, 300 MHz): 5 8.23-8.21 (m, 2H), 7.45 (s, 1H), 7.40-7.35 (m,
1H), 7.28-7.25 (t, 1H), 7.04-7.01 (4, 1H), 6.28 (br s, 2H) 4.39-4.33 (t, 1H), 4.00-
25 3.92(q, 2H), 3.40-3.35 (m, 2H), 3.28-3.22 (m, 1H), 3.15-2.90 (m, 4H), 2.79-

2.71 (m, 3H), 2.14-2.01 (m, 2H), 1.34-1.26 (m, 12H).

xy-pyridin-3-yl)- iopic acid tert- t -

30 . To a stirred solution of 20-10 (0.80 g, 1.57 mmol) and di-
isopropylethylamine (0.823 mL, 4.72 mmol) in dichloromethane (10 mL)
at 0°C was added p-nitrophenyl chloroformate (0.333 g, 1.65 mmol). The
solution stirred for 30 minutes and dioxane (10 mL) was added, then
refluxed for 4 hours. EtOAc (100 mL) was added and the organics were
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3(R) - (6- Et hoxypyridin-3-yl)-3-(2-0xo0-3-[3-(5,6,7,8-tetrahydro[ 1, 8] napht hyri
din-2-yl)-propyl]-imdazolidin-1-yl}-propionic acid,

3(S)-(4- Met hoxyquinolin-7-y13-{2-ox0-3-[3-(5,6,7, 8- tetrahyg1mﬁ@/2002

[ 1, 8] napht hyri di n-2-yl)-propyl]-imdazolidin-1- yI} pr opi oni ¢ aci d,
bis(trifluoroacetate) salt,

3(R) - (4- Met hoxyqui nol i n- 7-y| )-3-{2-0x0-3-[3-(5, 6,7, 8-tetrahydro[ 1, 8] napht hy
ridin-2-yl)- propyl] i m dazolidin-1-yl}-propionic acid, 25

3(S) (6 Am nOwBUEd i3 100 KICTs, Wided) dril C5nGorkrirdei #h.ofe AlaRR! Ny
g2yl Ampazggi’?Mmaa T ot PRAELS Rl Eiapgt s t

[ 1, 8] napht hy yl)-propyl]-im dazolidin-1-yl}-propionic acid,

?3E g) 6(;1r g/et e &lﬁql%%gapl t ||yg%ﬁ§‘§%¢éﬂ4igﬁ%p‘? gﬁﬁ‘;i’é);{ %‘ﬁgxfs’% }pro
gl ?gl) C( Zc:egt X THR Y8172 nlVBT R §3D-7. 16 (m, 1H), 7.11-7.09(d, 1H) 4.09-4.04 (¢

T e G AR T S ST o B R

pionic acid 2H), 1.97-1.88 (m, 2H), 1.44-1.37 (m, 12H).

3(S)-(6- I\/Ethym:io # hdln 3-yl)-3-{2-0x0-3-[3-(5,6,7,8-tetrahydro[ 1, 8] na
pht hyri di n- 2 opgé i m dazolidin-1-yl}-propionic aC|d

3(R) - (6-Met hyl am no- pyrldln 3-yl)-3-(2-o0x0-3-[3-(5,6,7, 8- tetrahydro[l 8] nap

ht hyl’l di Y BA A VP93 13l g4 viamino)- NIEYL
3(S)-(2- Ir:\mlzu ' 5 % bﬁﬂ“(slfg’té IQH@_@Q&%@\ ra yC)]rpganl : jnapt hy
ridin-2- y|) 0 l 1R Rrepion asid e

3(R)-(2-F luor o bi phenyroé - e&EB&WO%!%(@OQ57g %‘itﬁ!ﬁﬁﬂﬂl@"lﬂ%&uene
%’

g(ls?] ?gpto%r %?‘B‘?P&/&gr @%}2 Oﬁ(%m% Ppb??%(®6gg? Bt rahydr o[
é(% n?gt hyri goe:ilﬁﬂmobrm&NaOﬂBgdﬂcﬂlleglgﬁ;mivmmb)rfoh?:sve%ig g 2‘;1) apverof

& @%mxo 7 ofdhisyaro
é( g n?gt %:oxwihkafﬁ @bh Aﬁ%ufg gumonbe[s@mﬁm%jag%mf angt;he [selaintapt hy

ridin-2-yl)- | [
Hng’grgﬂfiﬁ Q l‘lul?f@al%' g tg’ tetr a%ydr o[ 1, 8] napt hy

3(R 4-Eth
I’I(dl) n( 2-yl )O);;‘XB'B?} ﬂEFto é}’&g |36Yﬁ 8&3& d,
3(S) - (5- Et hox ymﬁmamlgy npomm amns[m(@sam),?s d4:818 EdyLH ), TAB-7.25
1,8 hyr,i d i
SRy (o O Sl a9 1R Ry, SRR Gio 2By S A6le R B R B 0638 iy
i di n-2-yl)- prﬁﬂiy |548-5i4@(£,01H ) i5:26 (brl s, 1EDp4i38r4.87 6d, 2H), 4. Qﬂ:@.Ol (q, 2H),
3.79 (s, 8H), 3.31-3.18 (m, 5H), 3.07-2.87 (m, 3H), 2.63-2.58 (t, 2H), 1.95-1.84
(m, 2H), 1.49-1.39 (m, 12H).

25

To a stirred solution of 20-12 (0.028 g, 0.047 mmol) in
dichloromethane (10 mL) was added TFA (1 mL). After 1 hour, the
solvent was removed in vacuo and azeotroped twice with toluene (15 mL).

30 . The residue was chromatographed (silica gel, 25:10:1:1 followed by
15:10:1:1 ethyl acetate /EtOH /water/NH40H) to give 20-13 as a white

solid.
1H NMR (CDClg, 400 MHz): & 8.21-8.20 (d, 2H), 7.50-7.46 (t, 1H), 7.31-7.26

(m, 2H), 7.19 (s, 1H), 6.88-6.85 (d, 2H), 6.42-6.40 (d, 1H), 6.34-6.32 (d, 1H),
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31 May 2002
3(S)-(5-Hydroxy-pyridin-3-yl)-3-{2-0x0-3-[3-(5,6,7,8-tetrahydro[ 1, 8 napht hy
ridin-2-yl)-propyl]-imdazolidin-1-yl}-propionic acid, 31 May 2002

3(R) - (5-Hydroxy-pyridin-3-yl)-3-(2-0x0-3-[3-(5,6,7,8-tetrahydro[ 1, 8] napht hy
ridin-2-yl)-propyl]-imdazolidin-1-yl}-propionic acid,
3(S)-(2-0xo-3-[3-(5,6,7,8-tetrahydro-[1, 8 napht hyridi n-2-yl)-propyl]imdazo
lidin-1-yl}-pent-4-enoic acid, 10

3(R) - (2- Oxo- 3B.53-65.63 61171H-)tEeBOéﬁﬁ&lbﬂ%-&]&le(ﬂhﬁf@;4.091:4.913@1,)2H),(3d8/1 {¢,m dazo

2Ly - R 78800 LA 338, H), 2.79-2.6 -1.90 (m,.
R D e v Al T

(R) - (5- Et hoxypmy, ¥19- (3-~3-[6- (4- et hoxy- benzyl ani no) - pyri di n- 2yl ]
- propyl } - 2- oxo- |m%zo?4§“n ? yl)-propionic acid,

3-(3-[ 3- (@Am no- pyrldln 2- yI) propyl] 2- 0XO- |mdazoI|d|n 1-yl}-3(S)- (520
et hoxy pyrldl d z

- d _ 2.8l VI : /
)é(ysl)o yE'z '02032 3~ di hydrdFdH—shnedsbltﬁiMGQ_Mgmbwga,m052[:1)3131)(1&- oxo-3-[3(5
6. 7, 5 tetrahydr ok 3haRe L AYAL S WhsadddePERAYH m) O6S!dofilo AXla T 0P oni ¢

aC| d,

3(R) - (2- Gbo- zstarradrfyuﬂSJmursaa@iT mfttirawhichaiite snlvent wagl nengovedl i o- 3- [ 330

'(5, 6,7,8-tet railry an aze tro%?h mﬁedﬁth to%ﬁf%e (2 HL) ngzrgfld(]w W?yl } propi on
ic acid, c omatograp silica gel, 15:10: ollowed by 10:10:1:1 ethyl acetate

3(S~(2, 3- Di hyBtOH HvdtemBHl4GH) ita give 2bii4 a3l e white/ bolid- ( 2- oxo- 3-[ 3(5, 6, 7, 8-
et ahydr o (11 Shenpil mend, o i #R%sls 16\ 2eh)] 9lsin182 o o b ©

acid, - 220
3(R) - (2, 35D hy.85 G} HED); 6.60-6L.5F (d}i 25 ) 50685 4T dlqe BHT - 4.1 5-4369 24, 2H), 3-({433576, 7,8

5(5)' (3 oo S WAL S A 5308 ooy a%é‘?#?@b%ﬂy%*@ L I

, 6, 7, 8-t et r ahynir3H), 2.03- ﬂa&&@yﬂﬂﬂlh‘@-&y@ﬁ;a ]-inidazolidin-1yl }propl oni c

aCId 10 S(g%B)414&

3(R) - (3-0xo0-3,4 ydr o- H-l oxa- 4, 5- di aza- napht hal en- 7-yl') - 3- (2- ox0- 3-[ 3(5
,6,7,8-tetrahydro-[1, 8] naphthyrldln 2-yl)propyl]-imdazolidin-1yl}propionic
aci d, 3(S)- (3, 4-Di hydro-2H 1- oxa- 4, 5-di aza- napht hal en-7-yl ) - 3- (2- oxo- 3-[ 315
(5,6,7,8-tetrahydro-[ 1, 8 napht hyri di n-2-yl ) propyl]-imdazolidin-1yl }propi on
ic acid,

3(R) - (3, 4-D hydro-2H 1- oxa- 4, 5-di aza- napht hal en-7-yl )-3-(2-0x0-3-[3(5,6,7,8
-tetrahydro-[1, 8] napht hyri di n-2-yl)propyl]-imdazolidin-120 yl}propionic

aci d,

3(S)-(Furo[ 2,3-b] pyridin-6-yl)-3-(2-0x0-3-[3-(5,6,7,8-tetrahydro[ 1, 8 naphth
yridin-2-yl)propyl]imdazolidin-1-yl}propionic acid, 25

3(R)-(Furo[ 2,3-b] pyridin-6-yl)-3-(2-0x0-3-[3-(5,6,7,8-tetrahydro[ 1, 8 naphth
yridin-2-yl)propyl]imdazolidin-1-yl}propionic acid,

3(S)-(2, 3-Di hydrofuro[ 2, 3-b] pyridin-6-yl)-3-(2-0x0-3-[3-(5, 6, 7 8-tetrahydro
[ 1, 8] napht hyri di n-2-yl ) propyl]imdazolidin-1-yl}propionic acid, 30

3(R)-(2, 3-Di hydrofuro[ 2, 3-b] pyri di n-6-y|)-3-(2-oxo-3-[3-(5,6,7,8-tetrahydro
[ 1, 8] napht hyri di n-2-yl ) propyl ] i m dazol i di n-1-yl } propi oni ¢ aci d,
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3(S)-(Faro[ 3, 2-b] pyridin-6-yl)-3-(2-0x0-3-[3-(5,6, 7, 8tetrahydro35

[ 1, 8] napht hyri di n-2-yl ) propyl]imdazolidin-1-yl}propionic acid, -221 31
May 2002 o 31 May 2002

3(R) - (Furo[ 3, 2-b] pyridin-6-yl)-3-(2-0x0-3-[3-(5,6,7,8-tetrahydro[ 1, 8 naphth
yridin-2-yl)propyl]imdazolidin-1-yl}propionic acid, 5

3(S)-(2, 3-D hydrofuro[ 3, 2-b] pyridin-6-yl)-3-(2-0x0-3-[3-(5,6,7,8-tetrahydro
[ 1, 8] napht hyri di n-2-yl ) propyl ]i m dazolidin-1-yl }propionic acid,

3(R)-(2, 3-Di hydrofuro[ 3, 2-b] pyri di n-g-%l 3-3-(2-oxo-3-[3-(5, 6, 7, 8-tetrahydro
[ 1, 8] napht hyridi n-2-yl)propyl]imd #h-1-yl }propionic acid, 10
3(S) - (Benzi m dazol - 2-yl ) - 3- (2- ox0-3-[3- (5,6, 7, 8-tetrahydro[ 1, 8] napht hyri din

-2-yl ) propyl]imdazol i diM- Nl)prt |c actl, N
3(R) - (Benzi m dazol - 2-yl )- - 0XQx ] f’5 6, 7,[8- tfet rahydrol5 X
[ 1, 8] napht hyri di n- 2- yI @lﬁz,nggbmo pionic acid, 3(S)-(

1H | m dazol 4, 5- c]pyrldln 2- yI)- -(2-0x0-3-[3-(5,6,7,8-tetrahydro[ 1, 8] naphth
yridin-2-yl)propyl]-imdazdtti n-1-yl) propi oni 2-8¢ci d, 20
3(R) -(1H I m dazo[ 4, 5-c] pyridin-2-yl)-3- (2 0X0- 3- ['_g chﬁz 8-tetrahydro[ 1, 8]
napht hyri di n-2-yl ) propyl ]-i m dazol i din-1 yI)proé 91 aide
3(S)-(Benzoxazo®y2-9l ) - 3- (2-0x0-3-[3-(5,6,7 tré’ﬂﬁ dHs- [1 8] napht hyri di n2

-yl ) propyl i i davolidi n-1-yl) oni
3( R)-(Benzoxazol-_3_( @59-@ gg&?'cd @2 N

hydr o- [
1, 8] napht hyri di n2-% ropyl]lmdazolldl n- 1- ég}g‘ilo@uc acid, 3(9)-(
1- Met hyl - 1H—pyrazo| 4 yl)-3-(2-0x0-3-[3-(5, 627, 8-tet ahydro30
[ 1, 8] napht hyri di n- MI)propyl]-l m dazol i di n-1- ylﬁhﬁopl oni ¢ aci d, .
3(R) - (1-Met hyl - 1H pyr azol - 4-yl ) - 3- (2- oxo-3-[3-(5, 6, 7, 8- tetrahydro[l 8] napht
hyri di n-2-yl) propyl ;'-{8;%’&2%) '1__d| n-1-yl ) propioni c aci d 35 and t he
phar maceut i cagly ac ﬂ J2cPMBI ¢ s thebeof -222 31 May 205 xo 15 20 25

H HN
Ph)\ NH | N Lawesson's ' N
én z reagent
I N 8 MY A _cosm
nBuLi, THF P N/\/Co2 u ph/l\N/\/ 2
0,%Bu B 216 Bn 218
Pd(OH),, EtOH 1. LiAlHq4
l (OH)2 lz. Pd(OH)z, EtOH

Oa'Bu
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30 35 21. The compound of C aim 20 selected fromthe group consisting of
3(S)-(2, 3- D hydro-benzouran-6-yl)-3-(2-o0x0-3-[3-(5,6,7,8-tetrahydro[ 1, 8] nap
ht hyri di n-2-yl)-propyl ]-im dazolidin-1-yl}-propionic acid,31May 2002
3(S)-(Qinolin-3-yl)-3-(2-0x0-3-[3-(5,6,7,8-tetrahydro-[ 1, 8 napht hyri di n-2y
| )-propyl]-imdazolidin-1-yl}-propionic acid,
3{S)-(Pyridin-3-yl)-3-(2-0x0-3-[3-(5,6,7,8-tetrahydro-|

1, 8] napht hyri di n- 2yl ) - propyl]-i m dazolidin-1-yl}-propionic acid,

3(S)-(6-Met hoxypyridin-3-yl)-3-(2-o0xo0-3-[3-(5,6,7, 8- tetrahydro[l 8] napht hyr
i di n-2-yl)-propyl]-imdazolid ~pr d,
3(S)-(6-Ethoxypyridin-3-yl)- 35@5&%&ti§£#§£t£ﬂhﬁ¥ﬂ§itetrahydro[l 8] napht hyri
di n-2-yl)-propyl]-imdazolidin-1-yl}-propionic acid, 0§7/”\

3{S) - (4- Met hoxyqui nolin-7-yl)-3-(2-o0x0-3-[3-(5,6, 7, 8-tetriahydro[ 1, 8] napht hy
ridin-2-yl)-propyl]-imdazolidin-1-yl}-propionic acid, HN N

bi s(trifluoroacetate) salt,

3(S) - (6- Met hyl ami no- pyRilel n-23-yl)-3-(2-o0x0-3-[3-(5,6,7,8 ydro[ 1, 8] nap
ht hyri di n-2-yl)-propyl]-i m dazotdi n- 1- yg} p&OpIOHIC aci

3(S) - (4-Et hoxy-3-ffuorophenyl) - 3-~2-0x %]napthy
ridin-2-yl)-propyl]-imdazolidin-1-yl}}{pro |on|c aC|d

3(S)-(Furo[ 2, 3-b] pyridi n-6-y13-(2-o0xo- , 7,8-tetrahydro[ 1, 8] napht hyr
i din-2-yl)propyl]imdazolidin-1-yl}propionic aC|d 21-10

3(S)-(Furo[ 3, 2-b] pyridin-6-yl)-3-(2-0x0-3-[3-(5, 6)

7,8-tetrahydro[ 1, 8 napht hyri di n-2-yl ) propyl]im dazolidin-1-yl}propionic
acid, - 223 31 May 2002

3(S~CBenzi m dazol - 2-yl )-3-(2-0x0-3-[3-(5, 6, 7, 8-tetrahydrg[ 1, 8] napht hyri di n-
2-yl ) propyl]imdazolidin-2-yl)propionic acid, 7

3(S)-(Benzoxazol -2-yl)-3-(2-0x0-3-[3-(5,6,7, 8-tetraldN . 8] napht hyri di n5
2-yl)propyl]imdazolidin-1-yl)propionic acid, and the p aceutically
accept abl e sal t s2if@er eet+—22. A phaznaceutlcal ConMpogy ' onprising a 10
conpound according to Garmmrt~and a -harnaceutlcally Fcceptable carrier.

23. - A pharnmaceutical conposition phde A cengimnga ﬁpﬁpgﬂ@@déccordlng
to Caim1l and a pharnaceutically 4§ ier. 24. A process for
maki ng a pharnmaceuti cal conpositi omegQmIR.2 i My a conpound
according to CaimZ and apharmaceutically acceptabLipﬁirrier.2025. The
conposi tion of Caim22 which further conprisesan a i ngredi ent

sel ected fromthe graup con,lstlng p,a) n_aorgani ¢ bi sphosphonate or a

phar maceut i cad 0 LELORYITCS -‘2=Lﬁreof 25 b)an estrogen receptor
modul ator, c)a cyt ot oxi cAasnsmneiaxf of EniGlg (BRE, 24;8 manhol) in anhydrous

tall
rotal Lopr & 32‘??‘3’%‘?"3&“?29@?‘5‘? B RS R L L CRE P I
VEGF, g) an i nhnimd_:]c),r fo&hw@&bﬁtk@ﬂroﬁvisiaddiﬁdnﬁéa BohotionT b£21:1Hh60cad hépsi n
K inhibitor, @miQR.PTREY sty 'lﬁh'i‘kﬁﬁrb%as %Hﬁ?e&%xﬂei’%ﬁﬁ?%’or or

t ransf er asei nhi bi tor or 6%eranii/ geranyl transferase 1 nhibi
dual 35f ar nesyaboyasphsn yfort hr@@p@xs@ntnataﬁ aforeducedpressumy Why 2002

residue was partlmoned between EtOAc (150 mL) and 3% HCI (60 ml),
10 and the organic layer washed successively with 3% HCl, water, and
brine (60 mL), then dried, filtered and concentrated to afford a brown
solid which was chromatographed on silica (25% EtOAc/Hexane) to
. afford 21-2 as a yellow crystaline solid.

TLC Rf = 0.60 (25% EtOAc/ Hexane)
15 1H NMR (300 MHz, CDCI3) § 8.70 (d, J=2.4 Hz, 1H), 8.37 (d, J=2.4 Hz, 1H).




and m xtures thereof. 26. The conposition of Claim25 wherein said active

Ingredient is selected fromthe group consisting of 5 a) an organic

bi sphosphonate or a pharmaceutically acceptable salt or est3drMap@0e2f, b)

an estrogen receptor nodul ator, and c) cathepsin K inhibitor; and m xtures
t hereof. 10 27. The corrp05|t|on of Claim 26 wherein said organic

bi sphosphonat e or pharnaceutically acceptable salt or ester thereof is

al endronat e nonosodiumtri hydrate. 15 28. The conposition of C aim25

wherein said active i ngmgﬂ}@qﬂg&&léﬁl %)gbqﬂﬁlé ggtmlgwg&@asd sél ng of a)

["0pr ot € nase

a cytotoxiclantiproliferatl V?\I

i nhi bitor, c) suspengiemiof 0%t ’é% @3;@&%@@1} infFHFJ{B0asl) a60°Ehe or

plnﬁt gl teg ; dg][l \Eleglum édm&ﬂﬁ?f\#ﬁé @theriiemaer h?ﬁ‘tbﬁ"féxoo 5%h, leéfm %re?tggd %glgreho

i nhi bi i xt ures

25 29. A use SP &ngéa A%@FI @%Q/g{’%tﬁnfht thy r%\a"&ﬂ?pW&ﬁdhii’éSérdl ng
to C aim15i nmhh entbyhﬂcze@atﬁ,emd‘ Washedllva&htsnccefsrsweéy iwithisad. WaH@Oggri n
receptor anta | ZI eo 0.,T use of
G ai m 2 wher diA1ef pad IRRE Kb bt 2aTRT hiep! dEE 81, B30 conpenitptat o

ant agoni zi ng aﬁoedtZlﬂBas atredlaveeoldd. Ol ai m 30 wherein the av~33 antagoni zi ng
effect is sel gt & f_r@qut(gg ogEWRcPH'gﬁhﬁé ng of inhibition of -225 31 May

2002 s bone r g Hﬁ%}ﬁ) 5&%&Pdﬂ§§£§£gﬂ§ ébﬁﬂgretjr-gﬁﬁﬁi 2,32,

macul ar degene

The use ofgC qmﬁg(gtg}gl B.78"@®, 8¥)3 antagoni zing effect is the 5
I nhi bition of bone resorptlon 33. "The use of Claim 29 wherein the i ntegrin

receptor antagoni zi ng effect is an av(35 ant agonl Zi ng effect 10 34. The
use of C ai m 20wb& P b = : A 8 2¢ €21.4)l fromt he

Pt hopathy.  mgutar deds 2##& . Sfaf Zﬁﬁff@rﬁmﬂ%@&a@%ﬁ?ﬁsﬁda?%mﬁ@ 3.
The use of O & rlflzfgmmégévas treated weth icane.dJED (0 rah). Bondkturewhsct i s a
dual av(3g5avigatélta80 ! 24, QHedClooled and concentrated. The residue was
partitioned betwen CHClg and sat. NaHCO3, washed with brine, then
dried, filtered and concentrated to afford a yellow solid.
Chromatography on silica gel (60% hexane/EtOAc) gave 214 as a yellow
solid.

20 TLCRf=0.65(50% EtOAc¢/ Hexane)
1H NMR (300 MHz, DMSO-dg) & 10.81 (br,s, 1H), 7.88 (d, J=2.4 Hz, 1H),

7.25 (d, J=2.4 Hz, 1H), 4.81 (s, 2H).

A mixture of 214 (1.12 g, 4.89 mmol), (o-tol)3P (298 mg, 1.0

mmol), Pd(OAc)2 (110 mg, 0.49 mmol), and triethylamine (0.86 mL, 5.87
mmol) in DMF (20 mL) was placed in a 100-mL flask. The mixture was
degassed with argon, then tert-butyl acrylate (752 mg, 5.87 mmol) was

30 added and the tube sealed and heated to 100° for 12 h. The reaction
mixture was diluted with ethyl acetate, filtered and washed with
NaHCO3, water, and brine, dried, filtered and concentrated.
Chromatography on silica gel (25% hex/EtOAc) gave 21-5 as a yellow
solid.

35 TLC Rf=0.60 (25% EtOAc/ Hexane)
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36. The use of C aim 35 wherein the dual av~i 3/ava5 antagoni zing effect is
sel ected fromthe group consisting of inhibition of bone resorption, 20
restenosi s, angiogenesis, diabetic retinopathy, nacul ar deg@qngapn2002,

i nflammation, viral disease, and tunor growth. 37. The use of aim 29
wherein the integrin antagoni zing effect is an av~36 antagoni zi ng effect.
25 38. The use of Claim37 wherein the av~i 6 antagonizing effect is
selected fromthe group consisting of angiogenesis, inflammatory response,

and wound heallmmqaoamm DMS@fd@ 8@9%@3%'%?5 '8’15(&6&12 AH AT of

t he corrp05|t|on o{ﬁ&l 3']{:79 he manuf act ure di Cament

eliciting an ilméhIFle &HP, 7a413 fodr 2.4 21106 35r(daJ#&6rﬁa 1iH),né84
thereof. -226(g dit), Y8 @OOE)40. A use of a therapeutically effective anmount
of the corrp05|t|0ﬂ of aim?22 in the manufacture of a nedi canent for
treating or preventing a condition nedi ated by antagonismof an integrin

receptor iy a v 1 - - of 3.3ihb8r loxali ¥-
ef fecti ve anmount Oa;[) I s'tion of al,m I n,the nufacture of a
medi canment fo 2 425 d thereof. 10

42. A use of a therapeuA Eniutlyne)‘ffl‘édlemyl-arﬁmﬂneﬂiylbhnzyhmmm00821g;ﬁ 8% ai m

mamal i ﬁQﬁ&@r eﬁm“i?f‘”@sﬂtég“ﬁ P repdid S APRYLER GRRLA LA M

the conposi ti éplroin hexanes)mTie resultingrashution wasstfred atOPCdor 80 hin
treating no I heobledet I f
t her apeut }%aﬁgﬁ?ﬁ%;ﬁe %8“@ ﬁ:énﬁg%pgﬂﬁé tez"fé_’,(i)r(@#%ge% (17(§ al moq i n
conbi nati on l)Waﬁﬁ’gﬁé ex pdrvng fordbunin ot -8WeEatd@ant f or
treating tunoiNIgGhsolni (5 mlmamsaadded laadcthemniédbhthé‘émoﬁed cThp enixturd
Claim 21 sele %Q?
3(S)-(2,3-D hyc?%dw%%ﬁzof ur ag'EBG- ?@@é ’0X0- é§%¢:§ gnt}m g:ttgpr(gnflépdf’%)m nap
ht hyri di n- 2- yThepconplyiped mrganid exhracw weke was;hledrﬁVithahﬁﬂe (80 mL), dried
15 over MgSO4, filtered, and concentrated. The residue was purified by
flash chromatography (40% ethyl acetate/hexanes) to give the p-
aminoester 21-6 as a yellow oil.

TLC Rf = 0.3 (40% ethyl acetate/hexanes)
1H NMR (300 MHz, CDCl3) & 1H NMR 8.70 (br, s, 1H), 7.91 (d, J=1.8 Hz,

20 1H),7.4-7.2(10H), 7.12 (d, J=1.8 Hz, 1H), 4.80 (s, 2 H), 4.42 (m, 1H), 3.91 (q,
J=6.7Hz, 1 H), 3.69(d, J=7.2 Hz, 1H, ), 3.62 (d, J =7.2 Hz, 1H, ), 2.46 (m,
2H), 1.34 (4, J=7.0 Hz, 3H), 1.29 (s, 9H).

A mixture of the dibenzylamine 21-8 (0.22 g, 0.44 mmol) in
EtOH/H20/AcOH (26 mI/3 mL/1.0 mL) was degassed with argon and

treated with Pd(OH)2 (100 mg). The mixture was placed under 1 atm of
H9. After stirring for 18 h, the mixture was diluted with EtOAc and

30 . filtered through celite. The filtrate was concentrated and the residue
purified by flash chromatography (20% 20:1:1 EtOH/NH4OH/H20 - 80%

EtOAc) to give the tert-butyl ester 21-7 as a white solid.
TLC Rf = 0.5 (20% 20:1:1 EtOH/NH40H/H20 - 80% EtOAc)
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3(S) - (6- Met hoxypyri din-3-yl)-3-{2-0x0-3-[3-(5, 6,7, 8-tetrahgdnay 2002

[ 1, 8] napht hyri di n-2-yl)-propyl]-imdazolidin-1-yl}-propionic acid, -227

31 May 2002
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di n-2-yl)-propyl]-imdazolidin-1-yl}-propionic acid, and

Pooh e RO OOBNEAA DR 5o O e B I e, v

phar maceut i caliii), 4814} 2H),64.88I(1s 1 RB) (m, zm{) 1hel goeppund of G aim 45
which is 10 3(S)-(2, 3- D hydro- benzof uran- 6-yl )-3 (2 ox0-3-[3-(5,f

, 7,8-tetrahydro[ 1, 8] naphthyrldln 2 yl) - propyl]-lmdazolldln 1- yI) propl oni c
aC|d or a phaf{iihee Liphengtethvhbaminel3(HHBrthidxo-2:3-dihyd] 1200,
d ai m 45 I ch d §;

(1973

3(S) - (6- Met hokypy T “VH= ionic aq ya -‘ , 8] napht hyr
i din-2-yl)- propyl]-l mdézmlumonrczt‘gmﬁ(@ng

32?2 hrmfgutz '503'w}a>é REaRd FLELAREsd'S reAfentA®. oé@g em%@ﬂol?fanﬁ' fifed 2t

3(S) - (Qui nol i roemyhemperatureforl.p h. Silica geh(500 me) ywavafdded ta sheragetion n- 2y

1) -pr ?ml;: ] - i MpsigE@td ghd the WolvdttoRad Rbomoved dit 1¥duredHeEReRUANE 3hbY
accepta

I t
Ho. AoL A g ‘%‘é? rA‘igi\&%eiﬁng ﬂi@&%%@&"ﬂ%‘i&hg"%e ko gffond 218 ps
HL. A . A3E. A[ a@dﬂo&ts@l@dAug A& AO. A
& Au. A& . AU&. @B@R@_AM/@@%AEEQA g A[L A9. A3[ & A . A9. A&L. As& Aur .

IR Uy e Ter) a&z@r 18,795 (b9 838 AR ALLr
S e DI et nwz c98908 J-7.2

.ﬁﬁg 2. 23 9%@%\5 ?A? Eﬁ@@%ﬂﬁ& A m@ﬁf\A&% %3 » A2%se. A

. AH. AL. A. A9. A() . IRA. A& A9. A A& A& A9. A9. A9. AL. A
L. A& A9. A" . A& AL. A& A(& A . A
; & A& A A A9, A& A&2 A92 Aa9 A9. Al 9. A92 AL A(L, A9. Ah. A9. AN9 Aa9. AA9Y. A{ 9. AL
. AuL.’A. As. A LI DY i 1 xa-1.5-dig

LE. A9. A92. A . %%%% AFO. AuL AFN9. Ah. ASE. A" & A AFO. A9. AZ. A
R s ﬁy &solu on o

0, 9.8 243D in anhydrous Etg0 (10
mL) at 0° was treated d.rop\mse w1th LiAlH4 (2.09 ml of a 1.0 M solution
in Et20). The resulting solution was stirred at 0°C for 30 min and then
quenched by the sequential addition of H20 (0.3 mL), 15 % NaOH (0.08
mL). Celite (1 g) was added and the mixture filtered through a Celite

25 pad. The filtrate was evaporated and the residue was purified by flash
chromatography (65% ethyl acetate/hexanes) to give the dibenzylamine
intermediate as a yellow oil.

TLC Rf = 0.4 (65% ethyl acetate/hexanes)
1H NMR (300 MHz, CDCl3) § 1H NMR 7.61 (d, J=1.8 Hz, 1H),7.4-7.2 (10H),

30 . 6.87(d, J=1.8 Hz, 1H), 4.41 (m, 2 H), 4.36 (m, 1H), 3.91 (q, J=6.7 Hz, 1 H),
3.8 (brs, 1H), 3.69 (m, 2H), 3.42 (m, 2H), 2.46 (m, 2H), 1.34 (d, J=7.0 Hz,
3H), 1.29 (s, 9H).

This material was deprotected with Pd(OH)2 in ethanol to afford 21-9 as a
white solid. TLC Rf = 0.5 (20% 20:1:1 EtOH/NH40H/H20 - 80% EtOAc)

- 155 -



A(C

4
7 R W OIS s G oy B Y BTt 07

2724N. &8 45 &C.
|| (| #. #. 222?x8

~XP?~X~X~X~X~X =X 2-2<8 .. . .
PEPE( EP#. #. OX H}n&’?b-‘?PFW@E?&?EE‘PE‘§~‘P~§%@9~%<| <0?7?222?7>?2~2pp” XX?| ?2>?7>77?

2° 2> 202727x 2?2 High resaiusion MY Chld'db=4[18:21987 Obajd>=<4g172193.

| 211 2| pl gl <<<<<><~| | ~~~<" p’ 82| <>>>>>>>>2<272~2x?2?7x| | >?>>>7>?>>>>>>~: 5| k45

;2~g-|????|‘|9

121 222] 2 2| 2(882R .g_}g RA3 AP0N22227| ~~2~7
P m DD D P Xl 27705 ’

.

~?2>>X>X ~X ~>>? THPERIORHAAUIAL e AL b9 9581022222222 22255 >~~~~| | ~?222727?7

?2~?7>>?<| | x?| ~?| >??7?| ? mHeI ﬁﬂé%’h&‘ﬁbdﬂdﬁ_ﬂlhﬁas prepared from 2-9A and 21-8

29| ? ~2l LR 252222+ 82223202x 22 22| 2| 2~~2?| ~?| ??| ?| | ?2<| ?| ?| ?
dhfh(hd#'iéllvsﬁyigﬁésw gi '!;%lﬁ'!" . .)? 2?2 ?| ?2~~?| ~?| ??| ?| | ?<| ?| ?| -
| | ~>>>>>>3355375 B0 || | ~~ 77777777 ; F XXXXXXX| || []]] ]| xxx| xx?| | 88?
?2~~82722272?7?Highresdlutiveobly Calcld.2467:24177Qhp'hb2 A48T ?2?Y:-,r,45 r,C
(#. #.p?2122X>272" 7| 2| 222222222°2222722°°22°220~-22°7272°7| 22?7?7272 ?2?22272°2°2227p??7>?7?
?????0~~~~~~>~2~2| ?| ??| ?| ?| ?| ?~?| ~0?| ~<~| ~| | ZX?X2XXXX?XX| | ?| | ||| ||| ] ]| Xxxx?
??222°2°2°2°2°2°°°2°2?| | | | | | | | | <xX?2222222p?207??22~2222222222?2>2227222722222°22°2°27°7?7
??8???<???XKXXXXX???22?>5>5p>| | ??7~~?~~>27?????1? w. ; T; /45 T, C

[ (#.#.222] ~| 2~7| 22~2| >75?2>5~2~2~0~02~0~~~~n?=00~2~2702222?2222°2?227?8<| >

?P7 s | ~~~@~7222222227222222q27D0 A@45 @
XX(x#. #. 2220~=22022[ | | | [ | [ | | =222xxX|[ [ [ [T]T1Txxxxx| [ [ ][] ]~~~~~~~~~~ LT =~~~
~~~| | X??2?2?2>2222222?2?2?? 00~~~ > P~~~ P~~~ P ?~?7?
??7?7?7?90°°222?7?20002?2~-22000=02222200°7°° 22227X| ?2?2?22227272290°°2227729°°| 227772
??7?7?7?07?7??2?2?2?2?2?2?2?2?22?22222?22?2222777555555> ~~~~~~ >S>>>>>77?????7?| ?2???X XX ??XIXXX
x| | ?2[[|??]]]?????2??2: ULLD45 LC

D#. #. p| | ~~~~~~~~~~~ | 222>~ | || 2] [ ||| || ?] | >>?>2222222??2?28?2?2227x?2?2?2???77
?2?2?22??x???7?| >| x?| x?| ?>| 73?2 ?| <| <| | | | ?| | | =X]| x??~??~?] 0~?7| Xx?>| >>>~~| ~| ~| ~| ~|
2= 2= 2| | | = ==x=[ 83 2 83 S| | x> || >] [ [ 23] | | 7>~| | 2> | | >>~~] S| =] ~—~] >~
| > | X" p>] ~| >| <>| ~X=>| 3| >p=2>] =>| ~>| ~<>| | ~>27~| ~>27~=>7 === P>
?2~| 2~| 2~ 229] 222| 22~ <~| 22~| | | 2| 2| [ [ 2 2| || 2~ [ ~[ 22| | 2| [ 2| | 22| | p| ~?~~?~~~2?~
??~28~~xX<p| ??° <<??7?| ??2222~22~2?>>227>7>~222~27>0°>?>?>077°°?<?| ?| ~?~?~~~| |

| ~~>>>55>~~~~355>~3>><>5<3| 3| 3| S>>~ | | K<KKKKSSS PSS S| S| > > > | ?] | ~
~?1?|]| ~~~ P~P>S?5S?75585ISSSSSVSVSY| | ~>| >>| >~| ~??| ??| ?2?7~?| ???~~?~| | >| | >|
?| >| ?| >~?~?>??2~?>??2~?>??2~?>??~?>| 7><| ?><~?>>~>: eK&K@5 &KC
QA @F. #. <~~~ S>>>>>~~~~>>~~~~27727x?07070?0?0?0?ppp?p0?0???7??7?

ulfs7 > J
Zbn3nQVQzupkf ~ ZU] ca] cMaV] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caV] ca] caV] ca] ca]
caj] ca] ca] ca] caV] ca] ca] ca] ca] ca] ca] ca] ca] cTa] ca! Qvcqm

I *# A% R&RE ({vgl gb] Xkf ™ ZU] c] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c”a] ca] ca] ca
] ca] ca] c”a] caV] ca] ca] ca] ca] caV] ca] caV] ca] ca] caV] ca] caV] ca
((.)))*7++++++++, , 3, ;

, >, D,QWXd,j,l,v,,,,,,,~xsmhc"YKf " ZU] c]] ca] ca] ca] cal] ca] cal] ca] c$a] ca] ca]

O . . . . T T T T ST )



9 OR !
yt oj d_ZU] ca] ca] caV] ca] ca] ca] ca] c”*a] ca] ca] ca] ca] ca] caV] ca] ca] ca] ca] ca] ca] ca]
c”a] ca] cb6a] ca] ca] c”a] ca]ca] ca] ca]ca]ca! 7ds"-S]a(+D 31 May 2002
O | vgl fa\W]ca]ca] ca] c™a] ca] ca] c™a] ca]c, a] ca] ca] ca] cal ca] ca] ca] ca] cal ca] ca]
ca] ca] ca] ca] ca] ca] ca] ca] ca] c*a] ca] ca]ca!l )6:t*ghn7% ?KX G R
ytni d_ZU] ca] ca] ca] ca] cal] ca] ca] c*a] ca] ca] c”a] ca] ca] ca] ca] ca] ca] ca] ca] ca] c”a
] ca] ca] ca] ca] ca] ca] cfa]ca] ca]calcalcal™ o Jd7rorproaQuUAljrrnd
"+ /"E'N'Z"0""""|wngb] Xi d_ZU] c] ca] ca] ca] cMa] ca] ca] ca] ca] ca] ca] ca] ca] ca]c”a
] ca] c$a] cal] ca] cal] ca] cal] cd] ca] ca] ca".ltﬂ]bﬂalﬁa?# cal] ca] ca] ca] ca

" e###8ICEOBSHe$ S S S S0 U YD KNS YOBBBM6 &AKKEY&} xsnid_Z] c]]ca]ca]ca]ca]c
a] ca] ca] ca] ca] ca] ca]ga] ca] ca] ca] ca] ca] ca] ca;ﬁ\] ca] ca] ca] ca] ca]ca]ca] ca]ca]c

a] ca] ca] ca! Y&b&n )3*,(,9,,,,----..0a0 4 44444} xsnhc] Xni d_Z] c]ca] c
"a] ca] c™a] ca] ca] cal.c™a] ca] ca] ca\/] ca] ca] calcd]c l'1:a] c™a] ca] ca] ca]ca] ca] ca]ca
] c”a] ca] ca] ca] cMa] 455558 3MaBBy 99;
x<{ <<=0====7; Qoo C BB=xsnd—Zntd_Z] c] Ica ca] ca] ca] ca] ca] c”a] c™a] ca]
c 'a] ca] ca] ca] ca] ca] ca[Xa] c"a] c™a] ca] ca] ca] ca] "a] caj] ca] ca] ca] ca] ca] ca
DDDD+EZEe EqEEEENFpFr Ft FFFFFFFFFFFFH<I 21 J1 VI I 1 ythj e [ Vnid_Z] ] ca] ca] ca] ca] ca]
ca] ca] c*al] ca] cal] ca] gglf] ca] ca] ca] cal] ca] cal ga] ca] ca] ca] c”a] ca] ca] ca]ca
] ca] cMa] ca] c”a
1 JeJJJIKKL" L. L7L?LJIL] LLLLLLLL
] ca] c™a] ca] ca] calU] ca] ca] ca] cal]
calc”™a] ca] ca
NNNPOv OO0O0000RZRRRRT UUUUUAA
a]J ca] ca] ca] ca] ca] ca] cMa] ca] ca ca] ca] ca] ca] ca] ca]
V] cMa] c”a] ca] ca]ca] ca]ca .
VWARKOOXX# XEXB XBXOXSXVX\ XdXmXo Xz | YoYr YZF[Q ][ ytoj e [\/] k %ca] cajcalc
a] ca] ca] cMa] ca] ca] ca] ca] ca] c, ﬁ_& CQRd¥ica] ca] ca] ca] ca Yca] ca] ca]
c*aUlcalca]calcal][[]3"W"S 5' abbbcnd| ddggr hhhl j Tj ° ] I 5l VI Wmgnpn~yt oi
d_zU] ca] ca] ca] ca] c”a] ca] ca] ca] ca] 8&ca] c”a] ca] ca] ca] ca] c &@ch] ca] ca] ca] cal ¢

O

MaMVIVM NbNN} wr rgb] Xni d_Z] ] ] ca] ca] caV] ca] ca
a]J ca] ca] ca] caV]ta] ca] c”a ca] cal ca] ca] ca] ca]

wr mhb] ><11| d_Z] 1d.ca caU] calcalca]ca]c

a] c™a] ca] ca] ca] ca] ca] ca] ca] ca] cal gnno3owopp P, PRP TP pppypPRPPPPPPAIA]

gqqql gr s2s>sxsnhc”YSi dV] ca] ca] ca] ch] c”a] ca] caD{] ca] caD*] ca]tca] ca] ca] cal] ca]
ca] ca] c™a] ca] ca] ca]ca] c”a]ca] ca ca] ca] ca] ca] ca] ca >s uduuuww

XXX TXZxxxhyyyyyy{{{{{]|"}-}9} AlH N} ~yt oj e [ V] ] ca] ca] ca] ca] c cajcalca]c
a] ca] ca] ca] c*a] caV] ca] ca] ca] cq cada] c~a] ca] ca] ca] ca] ca] ca] cfta] ca] ca] cal
Nbcrhir}y}i}}id}l} Q—~~T: +| wOn ] c] ca] ca] ca] ca] ca] ca] ca] \ca] ca] ca]
c”a] ca] ca] ca] ca] ca] ca] ca] ca] ca] #] ca] ca] ca] cLa] ca] ca] ca] caliga! Jval x| g| wr
mhc”AYmhe”Y] ] c] ca] cal ca] ca] ca] a] c(a] ca] ca] c. a] ca] ca] c”Ga] cal ca] cajc

~a] ca] ca] ca] ca]g"a] a] c’\a] c’\a] a] ea] c a ge
#ta] a caJcT a a] aca]ca]c
&'l ca] ca] c"a] cal # v ozzup \4 ] ca] cal] ca]
ca] ca] ca] ca] callfcalta] ca] ca]ﬁ]éca] cal] ca] ca] cal ca] ca] ca] ca] c%a] ca] ca] cal c

a) ca] ca] c’\a] cajca'* dikr}T

Qhr}~ytoje [V]]ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c”a] ca] ca] ca]cajc
Ma] ca] ca] ca] c4 )£ ¢ Al ss ) ZU] ] ca] caV
] ca] ca] cMa] caJcal ca ca

] ca] ca] c*a] ca] ca] ca] ca! '* ﬂﬁif@gcﬁ;*&&%;ﬂg

ca] c4al ca] caiv@@k@@dﬁéd]&@bﬁdk@%eﬁ@]rsﬁhﬁal(zaliog]maﬂrﬁﬁblq“@]ﬁa] stindieglagal cal

cal ca] c”a]

8&0VamH; Bhg-~ 9'{50 ifar 0§ b the pixiure. Wasyvacped te Ambient Jpmneraies 229 ca] ca] o
a] ca] ca] ca] castirmjedagverhighitc aDhe aksalting ediile prenpitaté wGizHHtardd pngsnhc] XR~y

Lac o el g Heasad esnsabhagicat oo ool ca0 carc

I {vpje_ZU~yto +dh65 (50%H a:}mm)] ca] cal] cal] ca] ca] cal] ca] c”a] ca] ca
] ca] ca] cal] calgavhvor{sed M mwsgadgg; 112 (br s 1H), 8.05 (d, J= 2.4 Hz, 1H), 7.66

cMa ca cajcal"$8: < DKCIjZ citRd kf a\ fo ca] ca] caj ca] c*aj ca] ca] ca
]U]ca]caj]ca] Gaaaqw}a Vg ytoU']]cal ca] ca] ca] c*a] ca] ca]
U] c”aU] ca] caU] ca] c$al] c$a] c$aU] c$a] c$al] c$al] ca] c$a] ca
5p6#7j | . z} Yzupkf a[ V] ] ca] c*a] ca] ca] ca] ca] ca] ca] ca] ca] ca] c*a] ca] ca] ca] c*a] caV
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]'chgﬂ:a] ca! % : nt
P[ gC} xsni d*Ykf a[ V] ] c] ca] c”a] ca] ca] ca] ca] ca] ca] c”a] ca] c”a] ca] ca] c”a] ca] ca] c”
a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caU] ca] ca
C2KS@Ej u4d 7} xsmhb] Xkfa[ V] ] ] ca] ca] c”a] ca] c*a] ca] ca] ca] ca] ca] ca] ca] c*a] ca] ca
] ca] ca] c*a] ca] c™a] ca] ca] ca] cha] ca] ca] ca] cMa] ca] ca] ca] ca
(- ?Tgq} 7AKQX\ “esx| wgl g_Zmhb] Xkfa[ V] ]]] caD] ca] ca] calU] ca] ca] caU] ca] ca] ca] cal]
ca] ca] c™a] ca] ca] cal] ca] ca] ca] cal] ca] ca] ca] c$a] ca] ca] ca] ca] c”a]ca!' O



"YW xsnhc”Yi d_ZU] ca] ca] ca] cal] ca]c
a)J ca] ca] ca] ca] ca] ca] ca] ca] c”a] ca] cMa] ca] cha] ca] ca] ca] ca] ca] c”a]ca]c”alcalca
] ca] ca] ca] ca 31 May 2002

, 7TC") "Bm~yt 0j d_ZU] ca] ca] ca] c*a] ca] ca] ca] ca] ca] ca] c”a] ca] ca] ca] ca] c”a] ca] ca
1 ca] caj] ca] ca] ca] ca] c”a] ca] ca] ca] ca] ca] cal] ca] ca! 4p{; ?R089:
?K{vni d_ZU d_ZU] ca] ca] ca] ca] caD, G ca] cabDn] ca] ca] ca] ca] c"a] ca] cajc”alcalcalc
a] ca] ca] ca] ca] c”a] ca] ca] ca] ca] ca] ca] c”a] ca] ca
~:>H: zt o] b] Xj d_ZU] c] ca] c$aD] c$a] c$a] cay ca] ca] ca] ca] ca] c”a] ca] ca] ca] c>a] ca]
ca] ca] ca] ca] cal.gal.ca]

" H1HXH] #o#RHRELE0Y

ca] c"a] ca] cMafe i€ 3l yiCekLé z
aJcaJca] ca
P& &h&i &l BEEEREREE! i ( rPﬂlflﬁ%%Z m@ﬁ#ﬂ%& %mP[‘JP 8520223 BSa] ca] ca] ca] c
~a] ca] ca] c8] ciBhstrhted nchh]ama]Zﬂa] c™a] ca] ca] c™aV] ca] ca] cMa] ca] c”*a] ca] ca] c”a

]/0310838]08?1((5:% %%6](12% 20:1: h]&d é aica cg ) cl a] cah:a] cal ca
] ca] c$a] ca] ca] éﬁm ébﬁﬁﬁ 3}%@ ?

454 444444553 37%8&??%4{')0?‘:@\(“ ]ZH% (134 ca] ca] ca]ca]ca]ca]c
cajc

"a] ca]

a] ca] ca] ca] c" ¢aU ca al cd] ca] ca c" a] ca] ca] ca] ca] ca! 999
99! 9T9999999: #: % : = O U\l:d:e:ii:u: - vqkf a\ V\kf a\W]cal ca] ca] cal c”aj
ca] c*a] cajgaDix8 uw 2l 3-68-680-34 Jihk & 2H take . e Rhta
a] ca] cajca ::;

:0;8;9; = 1: =272 wr | gb] Xkf a\ W] ]ca] ca] ca] ca] c”a]

ca] ca] ca] ca] ca] ca] ca] c"amn].ldam sasavpveltad toddnhe ebler@P-4 akcal c”a) cal ca

ng%g\] m%ﬁﬁﬁ% KJJJ XSEf ca] ca] ca] c”*a] ca] ca]
cal] c™a] ca] ca] G Gk '](iﬂé]}é& é?ﬁ %) }ca] ca] ca] ca] cabw

Jcajcal0] gg 1H NMR(3OO MHz, CD3OD) 58.04(d, J=1. 7 Hz, 1H), 7.34 (d, J=1.7 Hz,

KLLLLLONZNf N 3]\‘(] ""3a[’ kf a\ a] cal ca] ca] ca] caj ca

] ca] ca] ca] ca] é ]‘zeﬁi](%] caj ca] ca] ca]c”*a] ca

] ca] ca] ca! Deaecej eGgRg ggggg%l | ] }i kkkk: vl I I m’:‘mnnnmnzupj e ZU caV]ca] ca
9 3]

] caV] ca] ca] ca ca cal ca a MM cal
AR s W)

ca]ca]ca]c’\a]' ' 1 ? o !
Hzolidimllca) ca] c”a] c

ca] ca] ca] ca] c@ ;. 62T Bafletrs

a] ca] ca] "flg(aili 13 | | D} ~~~BkLI 0z+Xbp;
X{vql gb] X?})] cda] ca ajca a] ca] ca] ca] ca] ca] ca] c”a ]rca] ca ca] ca ca] cal ca
] ca] ca] ca] cal ca] ca] caV] ecﬁ]i OIRP A RXArepared

~ytoje [V]] Ca]déﬁlgehﬁ%k&@ddiﬁ-b‘ii’ds‘éﬁ]tﬁahﬁa\%mdrﬁé]?al ca] ca] cal] ca] caU] ca] ca] ca

L;)a;l]mcg]\%a] g?%gﬁl}@@% ]’%ﬁ? G&é]‘fvw@aﬁ%a] ca)] ca]calca]calc

a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! hs#G?#p@E4@}xsn| d_Z]]c]]ca]ca]ca]ca

L) ool ot] o8 fiﬁﬁm@m R Bl Bl TR e B T T

ca] ca] ca] ca] cépha Sefletraluairg II dHhag aim | -+ 67i u5
2=1JY}xsnid_Z cal ca] cal ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca] ca] caj ca ca! YxVamDal xt ~t | J{} xsni d* U cay c

a] ca] ca] ca] ca] ca] ca] ca] ddiec ]2 Hosapaid W@a]nrapaaqiﬁq 12-9Acand ]calc
a] ca] ca] ca] ca
KMRT{ upkf gé ]‘ﬁﬂ%]%%g \fb?edur a;ézybzggn ?cag a] ca ch]] ca] cal ca] ca] ca] cal]

ca] ca] caj

CEJZ{ vql gb] X] 11 ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cDa] ca] ca] caU] ca] cal] ca] ca] ca
] ca] ca] ca] ca] ca] ca] ca] c4a] ca] ca] c@] ca] ca] ca! ¥%6BnZO y6?K} ?x}xsnid_Z]]]]]ca]
cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]
ca] ca] ca] ca] ca] ca] ca! - ~&4l p=MFI >3#} xsnid_Z]]]]]ca] ca] ca]ca]lca]ca]ca]ca]calc
a]J ca] ca] ca] ca] ca] ca] ca] ca]ca] ca] ca]ca] ca] ca]ca] calca]ca]ca]calcalcalcal"& 7
Cv}Mxsnid_Z]]]]]ca]ca]ca]ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]calca]lcalca]calc
a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! <LOUj psyfi ? T=

[} xsnid_Z]]]]]ca] ca] ca] ca] ca] ca] ca]ca]ca] cagca] ca] ca] ca] ca]ca]ca]ca]ca]ca]c
a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal 03>368M ¢, DQTVr } xsnid_Z]1]1]] ca] ca] ca]
caj] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]
caj] ca] ca] ca] cal y#

FRUT VT3 " #: ###3353%0R&&} xsnid_Z]]]]]ca]ca] ca] ca] ca] ca] ca]ca]lca]ca]calcalc

a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! &&&+' ' 1((5) 8)
YY*** +4+ 0 B--QT..]//2z00111222}xsnid_Z]]]]]ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]l
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]cal 229334

AP P p=p=\ = ey TR ANNIZONNPNSS 1



; < = > }ASH= 10-u 10-u 10-ul:10% u& ()-'!'16 10% u-u& ()-z,5 10% u& () -
I X0@10%uu& ()- &3+ 10% u& ()-> J

h*nzX6SH=! X' Y@¥10%&' () -! XOY@10%&' ()-! XOY@10%&' ()-!S) 0Y@ PMay 2002

& ()-!SY@10% & ()-#Lgl0%' ()- n wX9. =

101 910%&' () - OF3-#109%& ()-S't F3-#10% . & () - S! KOFF( - #109%88&' ()- !'fOFF(-#10%
& ()- 'FF(-#109%&' ()- 3njH= 101 91! 09"10%+& ()-S'9"10%& ()-S& 10% & () -
S10% & ()-@9f10% & ()- 10 10zX6H= 10!\ 0 f#10%(<(& ()-!SO f#10983& ()-!X
f#109& ()-!\0 Y#10%<(<(& ()-! Y#10%&. ges 50%1&' () -1 W=

N N
“ MnO; “ 7
HO X / e /
CH.Cl, OHC
231 232
HO,C” ~CO,Et
NH,Ac, EtOH
/ /
N a
¢ )
g X
N | Ng N7 CO,H HN CO,Et
Y — 23-3
23-4
H,, Pd/C
()
3 X
I N N N COH
/ \——/
23-5
ro-[2.3- idine-5- e -
A solution of alcohol 23-1 (M. Bhupathy, et al., J_
5 ° Heterocycl., Chem, 1995, 32, 1283-1287) was treated with excess MnO9 (10

eq) and the mixture stirred at room temperature for 16 h, then filtered
through Celite and evaporated to afford 23-2 as a white solid.
TLC Rf = 0.40 (25% EtOAc/Hexane)
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10! 10 10!! )#100& ()-10 )#10%Id& ()-!1\0 )#10%<(<(& ()-!X ) #10%B(8(& ()-10
f#10%0& ()-m | M= N SE10%& ()-MsYy10%: ()- !"10% ()- f|>9

"109& ()-S!"10%& ()- @Ly10%& ()- 10 !v""*#g#wx6+=! N May 2002

| k3+! 10%Re2e& ()-s "g#l0% & ()-! p0" g#l0% 7& ()-! K" g#10%R28& () 11 10% ()-!S
 SH109& () - Ng##P$$A%E‘%F°/GA-P/&vXNB7N I 10 10 10

9109& ()-!p 3+ 10977& ()-s!p 3+ 10977& ()-s! (‘3+! 109&' ()-s! p03+! 109478& ()-s
HOTOmR&ES ' {\: MB7TN | 1!110%z& ()-SL910%& ()-! Ol , m'10%c& () -

\1/\IV . m#ig‘z&&( % ) LHAOWR (306 M zf @DICIAYS8 §0(22 (s, 1}'1); $. 0)5)(}1“ ‘BTN Hiz, 1H), 8.27 (d,
Ya
109% & ()-Lyz 16%%‘ Hy., 128 4fvkds {51 Bfféz,lﬁ%mﬂ (d,0d0dd Hy, BI).* v+ * 7+S+} [ <MB7N

I 1131 10% 3 0
& ()-!fOoH Z"1Q% ! () -3910%&
- gl++++++++~3iﬁmﬁﬁgﬁgé (h-Ch1E ';'r“h ppionde agf 20z 10z
3:10% & ()?; k031 109%& ()f\ Soluho& corfBaividip\ al& 1%%2&1 G) 1'03&@:%11) é’e&\%}g
'LS10%ss &
10% ' & ()-! - ﬁg}&ﬁ&&&?}@%ﬁ% ?O_‘P%‘g/b%“% /%?e(‘ fitq EX Y-S EPe () -
,,,,,,,,, bCN! mbol)Gvs a:hgdm&%e&b@ol (smﬁ)/mL)(waghea%&a(; yefli®'for 8 h. After
cooling to room temperature, the solvent was evaporated and the residue
partitioned between sat. sodium bicarbonate and EtOAc, the organic
10 layer removed, dried, and concentrated. Chromatography of the residue

afforded the amino ester 23-3 as a waxy solid.
TLC Rf=0.5 (20% 20:1:1 EtOH/NH40H/H20 - 80% EtOAc)

1H NMR (300 MHz, CD30D) § 8.34 (d, J=1.7 Hz, 1H), 8.04 (d, J=1.7 Hz,
1H), 7.72 (d, J- 1.7 Hz, 1H), 6.78 (d, J = 1.7 Hz, 1H), 4.62 (m, 1H), 4.13 (q,
15 J=7.5 Hz, 2H), 3.20 (br, s, 2H), 2.76 (m, 2H), 1.23 (t, J= 7.5 Hz, 3H).

The title compound 234 was prepared from 2-9A and 23-3

20 using the procedure described in Scheme 2.
TLC Rf = 0.30 (50% 20:1:1 EtOH/NH40H/H20 -50% EtOAc).

FAB MS Obs’d 450.1 (M+H).

A solution of 23-4 (360 mg, 0.80 mmol) in MeOH (10 mL)
was treated with 10% Pd/C (100 mg) and stirred under a hydrogen

atmosphere for 18h. The catalyst was removed by filtration through
celite and the residue chromatographed (75% 20:1:1 EtOH/NH40H/H20 -

30 . 25% EtOAc) to afford 23-5 as a colorless glass.
TLC Rf = 0.30 (60% 20:1:1 EtOH/NH40H/H20 -50% EtOAc)

FAB MS Obs’d 452.2 (M+H).
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-10% & ()-!" " 10%& ()-"!1C 10%& ()- ! 10%t& ()- ! FPS10%& ()-! S10%Wm& ()----.
10/ "<bCNI | 6##100&' ()- | 60##10% t & ()- ##10% 0& ()- ! ##109%GK@14) 2002
310% & ()-f 10% & ()- o/ Ot OuOvOwoOl. 1r S4N! 910%& () -, 10%& () - &g10%H& () -
10 10 10! @#109& ()-!;

3#10% t & ()-.101: 1t 1112} ~2r S4N 910%& () - 10%& () - ! 6010%P+P+& () - ! 610%PhPh&

() - LnL0%e&! () -1, 10%8&! () - 222QB444wWX9r SAN! L2MLO%E! () - YI109%R&' () -
1IN0 ' - #10%bvb& ()-!\ "' - #10%W V& ()-IGOWM ()-! 6t FLOYPUPUS' () - 4/ 5b5f 5
10b: 10%8& () - &10%& ()- ! 0L MLO% ] & () - $66u78888WX6~ _=NLIXy 109668 () -L
10% u& ()-3!D @ 10% u- u&' () 9@ 0% h& ()-!; 0@ 10%h& LN

\ 901 2() 9010% & () - &&}Z18%6 u&' ()-f! N0%
10% u{ u& () - ! N9GLO% p{ D% TLZT =" A B P R =t !
10%& () - @ &T10%& () - 10-u 10- HaClp ‘Ot
10%-+& ()-!1\0 10%JU& ()-!X0 109%& ()-!\ 109& ()-!\G 10%& ()-0
10998 () - @ <q<<<<: =s=zX6{\ =N! 1\ 0*109%& () - n! X0*109%& () - n! \ O* {BYE~Cy, 4\ * 10

g5h5i 5u5$6~ =N | 6@ 10%Vvcv& () - " &g10% 10b 10b

0@ 10% ---& ()-8" 9v9q_3é:

10- u3: 10% u& () -1\ 09010%u&’ @#—l\ogolocy& ()-X::3;; 5<_<zX@hl=N I X0
o& ()-n)10%& ()-! X0

NHsAc, EtOH

24-4
H,, PtO,
o
SN
] P
d I T o
l N NT N O.H
245
2- idine-5-¢ .

A solution of alcohol 24-1 (J.M. Hoffman, Jr., US Patent No.
5 4,808,595) was treated with excess Mn09 (10 eq) and the mixture stirred
at room temperature for 16 h, then filtered through Celite and
evaporated to afford 24-2 as a white solid.
1H NMR (300 MHz, CDCl3) § 10.18 (s, 1H), 8.92 (d, J= 1.8 Hz, 1H), 8.17 (4,
Jd=1.7 Hz, 1H) 7.89 (d, J=1.8 Hz, 1H), 7.10 (d, J=1.7 Hz, 1H).
N—
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109& () -s=y=z={=| ====@~\ : NI | | N10%EE&" ()-z! 0y10%&' ()-!y109%&ZZ& ()-"&y10% & (
)- 10g 10g 10g9- 109%g& ()- @>>07N??2?27<~\: N |1 1#10% & ()-'# '10% & ()-fO
10% ()- 10% & ()-!'10% /& ()-f 31 May 2002
10% & () - ?@@aad AzX6~\ : NI | (0109008&' ()-! #0109%&' ()-! #010% J
J& ()-1(010% /& ()-0109%& ()-!#010% W W& () - " ANAAAAOBSBEBWUG+:
10/ 1:10% & ()-!60 4@0%&' ()-S'1
4@0% /& ()-S! 10/ @O%: ()-!,/ @O%C& ()-!,010% /& ()-6B7B3BDB] BBBCUB:
10/ | | OFL0%<& () -! 0F10%@@ ()- ! 0F10%<<& ()- | F10%&! ()- gl0%@& ()- 10/
10/ OCOCRODD} [ B3 10 !0 QU T& .
Fy10%& () - By20e SO =i
10/ 0(10%d & () - & | 0( 10%Pc|&ol(u)tmu ¢ nm@ @dehyﬂ@m%naﬁ g) 10 mmol) ethyl
)L KOS 10%+#& artpbifhddlifiatd (1 65 SHFEAM a0k i) aciidt 098, G0 100
5 mmol) in anhydrous ethanol (125 mL) was heated at reflux for 8 h. After
cooling to room temperature, the solvent was evaporated and the residue
partitioned between sat. sodium bicarbonate and EtOAc, the organic
layer removed, dried, and concentrated. Chromatography of the residue

afforded the amino ester 24-3 as a waxy solid.
10 TLC Rf=0.5(20% 20:1:1 EtOH/NH40H/H20 - 80% EtOAc)

1H NMR (300 MHz, CD30D) 5 8.58 (d, J=1.7 Hz, 1H), 7.89 (d, J=1.7 Hz,
1H),7.85( d, J- 1.7 Hz, 1H), 6.98 (d, J = 1.7 Hz, 1H), 4.62 (t, J= 7.2 Hz, 1H),
4.09 (g, J=7.5 Hz, 2H), 2.76 (m, 2H), 2.20 (br, s, 2H), 1.21 (t, J= 7.5 Hz, SH).

15

The title compound 24-4 was prepared from 2-9A and 24-3

using the procedure described in Scheme 2.
TLC Rf = 0.56 (75% 20:1:1 EtOH/NH40H/H20 -25% EtOAc)

20 High resolution MS Calc'd.=450.2117, Obs’d = 450.2136.

A solution of 244 (181 mg, 0.38 mmol) in acetic acid (56 mL)
25 was treated with PtO2 (100 mg) and stirred under a hydrogen

atmosphere for 1h. The catalyst was removed by filtration through celite
and the residue chromatographed (75% 20:1:1 EtOH/NH40H/H20 -25%

EtOAc) to afford 24-5 as a colorless glass.
TLC Rf = 0.50 (75% 20:1:1 EtOH/NH4OH/H20 -25% EtOAc)

30  High resolution MS Calc'd.=452.2298, Obs’d = 452.2238
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10%vuvu& ()-! DOS 10%AgA& ()-! D0S 10%e~& 4NHz DS X
10%gVqV& () -10% +& () - gP- QSQQQQ&RWX&E@)' [ 04&10% u&' () - 4&1 '()-11F1f 10%
v& ()-f!'NOS 10% u{u& S?HDOS 10%qq9q ,E? [
109%0& () - &R+*R R-R R 111 Fs- 0, 510%’2& ,
10yane () AR R R R R Rl Rl 3
10- u3: - 10% u& ()~ |9zs>ssszg_|\iwu3b@' L@%ﬂ& ()-t!0L&LOYG0& E:)o fA0L&L0%0L
oL BocH
& ()-t!-0L&IO%& ()-t!O0L&LOYOO& () - tNWer:o & () -t NTt TTVRBBEY(X<Op! > 11" 1
0%&' () - &% 25-3b (X=N)
10% & () - 403#10% & ()-! k03#10% \ & () -! k03#10988& () - 3#10% &' () - Vi WWWW?z0o
dY: 0! >" 9g10%@& ()- 10\ 10\ 10\
: @0% & ()-1X0""10% 1 & ()-1S0 " 10%g\ g\ & ()-! NO" ' 10%ebe& ()}- WARAREEX6dY: 0
116" 100 V& ()-!610%W. v. & ()-! 3@& ()-103f 10% () - ! 3f J0%eHC). FRAgva@: (
77

40%&: ()-"f10% &

) - WKOXXY: YGYZ[ <dY: 0! | 6+10%@%' () - yf8I8U@x () - ! S0&10%&' ()- 4l 0810988& () -
0810%@ & ()- ! D&LO%&' ()- GYYYk dY: 0! | &3710%@&’ () -
1 SOl . 10%. () -g! NOI . T0YAA&E () - glNOI %@ ()-g!' N . oc%xx&() +109%@& () - yZZ

Z 77737~7Z-\=0!!0, 10%F& () - NQUMH) - ! D, 10%& () - ()~
N NG Lo T T T NG M
-~ 2\;_5—]3 (X=CH) HzN;;:éi?:
25:3b (X=N) 25-4b (X=N)

5 A mixture of Boc-L-aspartic acid-p-methyl ester 25-1 (5.0g,
20.2 mmol), o-phenylenediamine 25-2a (2.2 g, 20.2 mmol), EDC (3.9 g,
20.2 mmol), HOAT (0.28 g, 2.02 mmol), and NMM (6.7 mL, 60.7 mmeol) in
DMTF (50 ml) was stirred for 18 h at ambient temperature. The solution
was diluted with EtOAc (250 mL) and washed with sat. sodium
10 bicarbonate, water, and brine (50 mL each), then dried and evaporated to

. afford 25-3a as a yellow solid.
TLC Rf = 0.50 (95% CHCl3/5% isopropanol)

1H NMR (300 MHz, CDCI3) 5 8.10 (br,s, 1H), 7.23 (d, J= 7.8 Hz, 1H), 7.08

(t, J=7.8 Hz, 1H) 6.78 (m, 1H),5.8 (br d, 1H), 4.65 (m, 1 H), 3.76 (s, 3H),
15 3.15(dd, J=4.8, 16 Hz, 1H), 2.90 (dd, J= 5.1, 16 Hz, 1H), 1.48 (s, 9H).
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10(1 810% 158 (TEAORM QD (50% B AYPELOHATHRUERHO S0% R0 &:1 ) - 10(

10( n8oZooo&pg£X%6ﬁé)0bs’d 449.2 (M+H).

9g\ =0! ! |

20 The title compound 25-4b was prepared as described above
substituting 3,4-diaminopyridine for o-phenylenediamine.
TLC Rf=0.25 (60% 20:1:1 EtOH/NH40H/H20 -50% EtOAc).

FAB MS Obs'd 450.2 (M+H).
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A mixture of Boc-L-aspartic acid-p-methyl ester (25-1) (5.0g,
5 20.2 mmol), 2-amino phenol (26-1) (2.2 g, 20.2 mmol), EDC (3.9 g, 20.2
mmol), HOAT (0.28 g, 2.02 mmol), and NMM (6.7 mL, 60.7 mmol) in
DMF (50 mL) was stirred for 18 h at ambient temperature. The solution
was diluted with EtOAc (250 mL) and washed with sat. sodium
bicarbonate, water, and brine (50 mL each), then dried, and evaporated

10 and chromatographed on silica (EtOAc) to afford 26-2 as a white solid.
TLC Rf = 0.56 (EtOAc)

" 1H NMR (800 MHz, CDClg) § 7.23 (d, J= 7.8 Hz, 1H), 6.89 (t, J=7.8 Hz,
1H), 6.78 (m, 1H), 5.68 (br d, 1H), 4.65 (m, 1 H), 3.76 (s, 3H), 3.15 (dd,

=4.6, 16 Hz, 1H), 2.90 (dd, J= 5.1, 16 Hz, 1H), 1.48 (s, 9H).
15
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xnbQ0! | aOF" #9981 ¢yan ord the Boc-protected ester as a colorless glass.

The crude material (1.8 g, 5.0 mmol) was dissolved in EtOAc, cooled to 0°

and treated with HCl gas to give 26-3 as a tan solid.
10 1H NMR (300 MHz, CD3OD) § 7.81 (m, 2H), 7.40 (m,2H), 5.05 (t, J= 7.4 Hz,

1H), 3.72 (s, 3H), 3.30 (m, 2H).

2-vl)propvllimidazolidin-1-vDpropionic aci -

15 The title compound 264 was prepared from 2-9A and 26-3

using the procedure described in Scheme 2.
TLC Rf = 0.40 (50% 20:1:1 EtOH/NH40H/H20-50% EtOAc).

FAB MS Obs’d 450.3 (M+H).
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The utle compound Zlﬁ was prepared from LQA and_Zl_&

using the procedure described in Scheme 2.
20 TLC Rf=0.24 (15:10:1:1 ethyl acetate/EtOH/water/NH40H).

1H NMR (300 MHz, CD3OD) § 7.58 (s, 1H), 7.52 (d, J=7.3 Hz, 1H), 7.38 (s,
1H), 6.62 (d, J=7.3 Hz, 1H), 5.38 (m, 1H),3.83 (s, 3H), 3.14-3.53 (9H), 2.97
(m, 2H), 2.80 (t, J=6.1 Hz, 2H), 2.67 (t, J=7.3 Hz, 2H), 1.93 (m,4H).

25

30
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(@]
A-10

-(4-lodo- -1, -

To a stirred solution of acid A-1 (4.39 g, 33.2 mmol), NaOH
(1.49 g, 37.2 mmol), dioxane (30 ml) and H20 (30 ml) at 0°C was added

5 pipsyl chloride (10.34 g, 34.2 mmol). After ~5 minutes, NaOH (1.49, 37.2
mmol), dissolved in 15 ml H90, was added followed by the removal of the

cooling bath. After 2.0 h, the reaction mixture was concentrated. The
residue was dissolved in H90 (300 ml) and then washed with EtOAc.

The aqueous portion was cooled to 0°C and then acidified with
10 concentrated HCl. The solid was collected and then washed with Et20 to

provide acid A-2 as a white solid.
1H NMR (300 MHz, D20) & 7.86 (d, 2H, J=8Hz ), 7.48 (d, 2H, J=8Hz) 3.70

(m, 1H), 2.39 (m, 2H).

15  2(8)-(4-Iodo- ing)-B- i -
To a stirred solution of NaOH (7.14 g, 181.8 mmol) and H20
(40 ml) at 0°C was added Brg (1.30 ml, 24.9 mmol) dropwise over a ten

minute period. After ~5 minutes, acid A-2 (9.9 g, 24.9 mmol), NaOH
(2.00 g, 49.8 mmol) and H20 (35 ml) were combined, cooled to 0°C and

20 then added in a single portion to the reaction. After stirring for
-171 -



EMi{dE~ =0 !!D01610%& ()- F&210%&' ()-y31- 10%& () -
& 10%& () - &+10%& ()-) @10%& ()-4=b@ !!DO! YZ 10% . & ()--f10% u& 85
"9z10% u& ()- 10b 10b 10b3:, 10%& ()-f8310%& ()- =S\r} ?b& May 20
11 DO! 10% u& ()-;y10% u& ()- " ML0% & ()- !;OMLO%uhu& ()- !; MLO%=h=& () -
"YZ 10% u& ()--rcmxV4ab@ ! N/ MLO% u{u& ()-! N MLO% U- U& ()- OLI+ 109% & () -
)Ll + 10% u-u& ()- !X 10% u-u& ()-t!SI10%-& ()-tWau~]:0 1! N 109 ()- O0S
109%& ()- 'S 109& ()- "& 109 ()- 10-u 10-u 10-ul : 10% u& ()- uJTi &X6~]; 0
;'1:)?/2‘# 10f%|) ni&g/?g?nidut?é%%ﬂi’cg the reallctio&_/gas hega:ted to ?9°C for 30 minutes and
1 asz(lz);/al&' 0 glﬁ%gzt@?gqggtct Qﬁfg&{e&@ﬁs gzhus%e%u} ~7 l]y gropwise addition of

concentrated HCl. The solid was collected, washed with EtOAc, and

then dried in vacuo to provide acid A-3 as a white solid. -

5 1H NMR (300 MHz, D20) § 8.02 (d, 2H, J=8Hz), 7.63 (d, 2H, J=8Hz), 4.36

(m, 1H), 3.51 (dd, 1H, J=5Hz, 13Hz) 3.21 (m, 1H).

thyl 2(S)-(4-iodo-phe onylamino)-f-alanine-h hlori A-
HCI gas was rapidly bubbled through a suspension of acid

10 A-3(4.0 g, 10.81 mmol) in EtOH (50 ml) at 0°C for 10 minutes. The

cooling bath was removed and the reaction was heated to 60°C. After 18

h, the reaction was concentrated to provide ester A-4 as a white solid.

11 NMR (300 MHz, CD30D) & 7.98 (d, 2H, J=8Hz), 7.63 (d, 2H, J=8Hz),

4.25 (q, 1H, J=5Hz), 3.92 (m, 2H), 3.33 (m, 1H), 3.06 (m, 1H), 1.01 (t, 3H,
15 =THz).

hyl 4-[2-(2-Ami idin-6- h Z -
A mixture of ester A-5 (700 mg, 2.63 mmol), (for
preparation, see: Scheme 29 of PCT International Application
20 Publication No. WO 95/32710, published December 7, 1995) 10% Pd/C (350

mg) and EtOH were stirred under 1 atm H2. After 20 h, the reaction was
filtered through a celite pad and then concentrated to provide ester A-5a

as a brown oil.
TLC Rf = 0.23 (silica, 40% EtOAc/hexanes)

25 1H NMR (300 MHz, CDCl3) § 7.95 (d, 2H, J=8Hz), 7.26 (m, 3H), 6.43 (d,
1H, J=7H2), 6.35 (d, 1H, J=8Hz), 4.37 (m, 4H), 3.05 (m, 2H), 2.91 (m, 2H),
1.39 (t, 3H, J=7Hz).

30 A suspension of ester A-5a (625 mg, 2.31 mmol) in 6N HCI
| (12 ml) was heated to 60°C. After ~20 h, the reaction was concentrated to
give acid A-6 as a tan solid.
1H NMR (300 MHz, CD30D) & 7.96 (d, 2H, J=8Hz), 7.80 (m, 1H), 7.33 (d,
2H, J=8Hz), 6.84 (d, 1H, J=9Hz), 6.69 (d, 1H, J=THz), 3.09 (m, 4H).
35
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Ob! D310% uru&' () -

S' YI09%&' ()- SR, 4-f#
& -0810%)& % & g
!@(8)10%&&&' ()- ’ SUAGRIAE O/dD&J ()-31"Y ! 10%b& ()- z
ll%)/l;rgy@ L0 ol % Asolutlon ofa(nd]ﬁ(‘ioo)mvol .43 mmol), a%:éri% -
031096 onee: (356 ey 12 sl B B8ERE) Fap il gf T

. 2810%& ) - mmol),ONBVEV( (632 1, 5 fianuzol) ye DM ( was stirred for ~20 h,

The reaction was diluted with EtOAc and then washed with sat.
NaHCOg3, brine, dried (MgS0O4) and concentrated. Flash

chromatography (silica, EtOAc then 5% isopropanol/EtOAc) provided

amide A-7 as a white solid.
10 TLC Rf = 0.4 (silica, 10% isopropanol/EtOAc)

1H NMR (300 MHz, CD30D) § 7.79 (d, 2H, J=9Hz) 7.61 (d, 2H, J=8Hz), 7.52
(d, 2H, J=9Hz), 7.29 (m, 1H), 7.27 (d, 2H, J=8Hz), 4.20 (m, 1H), 3.95 (q, 2H,
J=THz), 3.66 (dd; 1H, J=6Hz, 14Hz), 3.49 (dd, 1H, J=8Hz, 13Hz), 3.01 (m,
2H), 2.86 (m, 2H), 1.08 (t, 3H, J=7Hz). -

15

A solution of ester A-7 (200 mg, 0.3213 mmol) and 6N HC1
(80 ml) was heated to 60°C. After ~20 h, the reaction mixture was
20 concentrated. Flash chromatography (silica, 20:20:1:1 EtOAc/EtOH/
NH4OH/H20) provided acid A-8 as a white solid.
TLC Rf = 0.45 (silica, 20:20:1:1 EtOA«/EtOH/NH40H/H20)
1H NMR (400 MHz, DMSO-dg) & 8.40 (m, 1H), 8.14 (Bs, 1H), 7.81 (4, 2H,
J=8Hz), 7.62 (d, 2H, J=8Hz), 7.48 (d, 2H, J=8Hz), 7.27 (m, 3H), 6.34 (d, 1H,
25 J=THz), 6.25 (d, 1H, J=8Hz), 5.85 (bs, 2H), 3.89 (bs, 1H), 3.35 (m, 2H), 2.97
(m, 2H), 2.79 (m, 2H).

30 A solution of iodide A-8 (70 mg, 0.1178 mmol), [(CH3)35n]2
" (49 pl, 0.2356 mmol), Pd(PPh3)4 (5 mg) and dioxane (7 ml) was heated to

90°C. After 2 h, the reaction was concentrated and then purified by
preparative HPLC (Delta-Pak C18 15 pM 100A°, 40 x 100 mm; 95:5 then

5:95 H20/CH3CN) to provide the trifluoroacetate salt. The salt was
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10b/ G-} r<nN F 1 109%&' ()-M& 109 & ()-g! "10% " & ()-y&Inl0o% & ()-10% & () -
1 & 109" & ()-xV7mN &$10% & () -!608$10%&’ () - ! yY&$S10%6S&’ () - 81 fll\OIEBLCER’ () -
-10% ()-M %PL0% " & () - MAINSTUVbzodY: "&z10%& ()- 10" 10" 10"s
S @OWE& ()-!| .10WHVHE ()-! .10 "& ()-! .10%& ()-b:aBdY:
1098 ()-f 10%& ()- 109%& ()-f!,:!10%& ()-gyglo%&' ()- @ 10%&' ()-.'}~?dY: +@
1098 ()-z *10%& ()-s' 109 ()-y!ts@"10%& ()-fg 109%& ()-g!\m0%s& ()-zd
xmbC 10% 0& () sudperidediizi FoQ 02@:nql), 3 dateabiith) NHFOHUSE ddops) gniodn( ) -
* 0, ! - | 0 ! - | 0 ! - 0, ! -
\z[<mbC 1 120 98044 o 10 dhide a9 H3700%kild saiid? °¢ U
1H NMR (400 MHz, DMSO-dg) & 8.40 (m, 1H), 8.18 (d, 1H, J=8Hz), 7.67

~ .(m, 5H), 7.56 (d, 2H, J=8Hz), 7.29 (d, 2H, J=8Hz), 6.95-7.52 (m, 2H), 6.45
5 (bs, 2H), 4.00 (m, 1H), 3.50 (m, 1H), 3.33 (m, 1H), 2.97 (m, 2H), 2.86 (m,
2H).

n amino-f- i -

10 An iodobead (Pierce) was added to a shipping vial of 5§ mCi
of Nal25] (Amersham, IMS30) and stirred for five minutes at room
temperature. A solution of 0.1 mg of A-9 in 0.05 mL of 10% HoS04/MeOH
was made and immediately added to the Nal25T/iodobead vial. After
stirring for three minutes at room temperature, approximately 0.04-0.05

15 mL of NH4OH was added so the reaction mixture was at pH 6-7. The
entire reaction mixture was injected onto the HPLC for purification

[Vydac peptide-protein C-18 column, 4.6 x 250 mm, linear gradient of
10% acetonitrile (0.1% (TFA):H20 (0.1% TFA) to 90% acetonitrile (0.1%

TFA):H20 (0.1% TFA) over 30 minutes, 1 mIL/min]. The retention time

20 of A-10 is 17 minutes under these conditions. Fractions containing the
majority of the radioactivity were pooled, lyophilized and diluted with
ethanol to give approximately 1 mCi of A-10, which coeluted on HPLC
analysis with an authentic sample of A-8.

25 Instrumentation: Analytical and preparative HPLC was
carried out using a Waters 600E Powerline Multi Solvent Delivery
System with 0.1 mL heads with a Rheodyne 7125 injector and a Waters
990 Photodiode Array Detector with a Gilson FC203 Microfraction
collector, For analytical and preparative HPLC, a Vydac peptide-protein

30 C-18 column, 4.6 x 250 mm was used with a C-18 Brownlee modular
guard column. The acetonitrile used for the HPLC analyses was Fisher
Optima grade. The HPLC radiodetector used was a Beckman 170
Radioisotope detector. A Vydac C-18 protein and peptide column, 3.9 x
250 mm was used for analytical and preparative HPLC. Solutions of
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5 counter.

The test procedures employed to measure ovp3 and avp5
binding and the bone resorption inhibiting activity of the compounds of

the present invention are described below.

10 BONE RESORPTION-PIT ASSAY
When osteoclasts engage in bone resorption, they can cause
the formation of pits in the surface of bone that they are acting upon.
Therefore, when testing compounds for their ability to inhibit
osteoclasts, it is useful to measure the ability of osteoclasts to excavate
15 these resorption pits when the inhibiting compound is present.
Consecutive 200 micron thick cross sections from a 6 mm
cylinder of bovine femur diaphysis are cut with a low speed diamond
. saw (Isomet, Beuler, Ltd., Lake Bluff, I1). Bone slices are pooled, placed
in a 10% ethanol solution and refrigerated until further use.

20 Prior to experimentation, bovine bone slices are
ultrasonicated twice, 20 minutes each in H20. Cleaned slices are placed
in 96 well plates such that two control lanes and one lane for each drug
dosage are available. Each lane represents either triplicate or
quadruplicate cultures. The bone slices in 96 well plates are sterilized by

25 UV irradiation. Prior to incubation with osteoclasts, the bone slices are
hydrated by the addition of 0.1 ml cMEM, pH 6.9 containing 5% fetal
bovine serum and 1% penicillin/streptomycin.

Long bones from 7-14 day old rabbits (New Zealand White
Hare) are dissected, cleaned of soft tissue and placed in cMEM
30 containing 20 mM HEPES. The bones are minced using scissors until
" the pieces are <1 mm and transferred to a 50 ml tube in a volume of 25
ml. The tube is rocked gently by hand for 60 cycles, the tissue is
sedimented for 1 min., and the supernatant is removed. Another 25 ml
of medium is added to the tissue and rocked again. The second
35 supernatant is combined with the first. The number of cells is counted
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and pencillin-streptomycin is prepared. 200 ml

aliquots are added to bovine bone slices (200 mm x 6 mm) and incubated

5 for 2 hrs. at 37°C in a humidified 5% CO, atmosphere. The medium is
removed gently with a micropipettor and fresh medium containing test
compounds is added. The cultures are incubated for 48 hrs., and
assayed for c-telopeptide (fragments of the al chain of type I collagen) by
Crosslaps for culture media (Herlev, Denmark).

10 Bovine bone slices are exposed to osteoclasts for 20-24 hrs
and are processed for staining. Tissue culture media is removed from
each bone slice. Each well is washed with 200 ml of H20, and the bone
slices are then fixed for 20 minutes in 2.5% glutaraldehyde, 0.1 M

cacodylate, pH 7.4. After fixation, any remaining cellular debris is
15 removed by 2 min. ultrasonication in the presence of 0.25 M NH40H

followed by 2 X 15 min ultrasonication in H90. The bone slices are
immediately stained for 6-8 min with filtered 1% toluidine blue and 1%
borax.
After the bone slices have dried, resorption pits are counted
20 in test and control slices. Resorption pits are viewed in a Microphot Fx
(Nikon) fluorescence microscope using a polarizing Nikon IGS filter
cube. Test dosage results are compared with controls and resulting
IC50 values are determined for each compound tested.
The appropriateness of extrapolating data from this assay to
25 mammalian (including human) disease states is supported by the
teaching found in Sato, M., et al., Journal of Bone and Mineral
Research, Vol. 5, No. 1, pp.31-40, 1990, which is incorporated by
reference herein in its entirety. This article teaches that certain
bisphosphonates have been used clinically and appear to be effective in
30 the treatment of Paget's disease, hypercalcemia of malignancy,
osteolytic lesions produced by bone metastases, and bone loss due to
immobilization or sex hormone deficiency. These same bisphosphonates
are then tested in the resorption pit assay described above to confirm a
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correlation between their known utility and positive performance in the

assay.

EIB ASSAY .

5 Duong et al., J. Bone Miner. Res., 8: S378 (1993) describes a
system for expressing the human integrin avp3. It has been suggested
that the integrin stimulates attachment of osteoclasts to bone matrix,
since antibodies against the integrin, or RGD-containing molecules,
such as echistatin (European Publication 382 451), can effectively block

10 bone resorption.

Reaction Mixture:
1. 175 pl TBS buffer (50 mM Tris*HC1 pH 7.2, 150 mM NaCl,
1% BSA, 1 mM CaClg, 1 mM MgCl2).
15 2. 25 pl cell extract (dilute with 100 mM octylglucoside buffer to
give 2000 cpm/25 pl).
3.  125Lechistatin (25 pl/50,000 cpm) (see EP 382 451).
4. 25 pl buffer (total binding) or unlabeled echistatin (non-
specific binding).
20
The reaction mixture was then incubated for 1 h at room
temp. The unbound and the bound avp3 were separated by filtration

using a Skatron Cell Harvester. The filters (prewet in 1.5% poly-

ethyleneimine for 10 minsg) were then washed with the wash buffer (50
25 mM Tris HCl, 1mM CaClg/MgClg, pH 7.2). The filter was then counted

in a gamma counter.
SPA ASSAY
30 _ MATERIALS:

1. Wheat germ agglutinin Scintillation Proximity Beads (SPA):
Amersham
2. Octylglucopyranoside: Calbiochem
35 3. HEPES: Calbiochem
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7. = Phenylmethylsulfonylfluoride (PMSF): SIGMA
5 8. Optiplate: PACKARD
9 Compound A-10 (specific activity 500-1000 Ci/mmole)
10. test compound
11.  Purified integrin receptor: oayp3 was purified from 293 cells
overexpressing oyB3 (Duong et al., J. Bone Min. Res., 8:5S378,

10 1993) according to Pytela (Methods in Enzymology, 144:475,
1987)
12. Binding buffer: 50 mM HEPES, pH 7.8, 100 mM NaCl, 1 mM
Ca2+/Mg2+, 0.5 mM PMSF
13. 50 mM octylglucoside in binding buffer: 50-OG buffer
15

PROCEDURE:

1.  Pretreatment of SPA beads:
20 500 mg of lyophilized SPA beads were first washed four times
with 200 ml of 50-OG buffer and once with 100 ml of binding
buffer, and then resuspended in 12.5 ml of binding buffer.

2.  Preparation of SPA beads and receptor mixture

25 In each assay tube, 2.5 ul (40 mg/ml) of pretreated beads were
suspended in 97.5 pl of binding buffer and 20 pl of 50-0OG
buffer. 5 pl (~30 ng/ul) of purified receptor was added to the
beads in suspension with stirring at room temperature for 30
minutes. The mixture was then centrifuged at 2,500 rpm in a

30 . Beckman GPR Benchtop centrifuge for 10 minutes at 4°C. The
pellets were then resuspended in 50 !l of binding buffer and 25
ul of 50-OG buffer.
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@) Receptor/beads mixture (75 ml)
5 (i) 25 pl of each of the following: compound to be tested,
binding

buffer for total binding or A-8 for non-specific
binding (final concentration 1 uM)
(iii) A-10 in binding buffer (25 pl, final concentration 40 pM)

10 (iv) Binding buffer (125 pul)
(v)  Each plate was sealed with plate sealer from PACKARD
and

incubated overnight with rocking at 4°C
15 4. Plates were counted using PACKARD TOPCOUNT

5. % inhibition was calculated as follows:
A = total counts
B = nonspecific counts

20 C = sample counts
% inhibition = [{(A-B)-(C-B)}/(A-B))/(A-B) x 100

OCFORM ASSAY
Osteoblast-like cells (1.8 cells), originally derived from

25 mouse calvaria, were plated in CORNING 24 well tissue culture plates
in cMEM medium containing ribo- and deoxyribonucleosides, 10% fetal
bovine serum and penicillin-streptomycin. Cells were seeded at
40,000/well in the morning. In the afternoon, bone marrow cells were
prepared from six week old male Balb/C mice as follows:

30 Mice were sacrificed, tibiae removed and placed in the above

" medium. The ends were cut off and the marrow was flushed out of the

cavity into a tube with a 1 mL syringe with a 27.5 gauge needle. The
marrow was suspended by pipetting up and down. The suspension was
passed through >100 pm nylon cell strainer. The resulting suspension

35 was centrifuged at 350 x g for seven minutes. The pellet was
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The rema1mng ce s were counted in a hemacytometer The cells
were pelleted and resuspended at 1 x 106 cells/mL. 50 pL was added to
each well of 1.8 cells to yield 50,000 cells/well and 1,25-dihydroxy-vitamin
5 D3 (D3) was added to each well to a final concentration of 10 nM. The

cultures were incubated at 37°C in a humidified, 5% CO9 atmosphere.
After 48 h, the medium was changed. 72 h after the addition of bone
marrow, test compounds were added with fresh medium containing D3

to quadruplicate wells. Compounds were added again after 48 h with

10 fresh medium containing D3. After an additional 48 h., the medium
was removed, cells were fixed with 10% formaldehyde in phosphate-
buffered saline for 10 minutes at room temperature, followed by a 1-2
minute treatment with ethanol:acetone (1:1) and air dried. The cells
were then stained for tartrate resistant acid phosphatase as follows:

15 The cells were stained for 10-15 minutes at room
temperature with 50 mM acetate buffer, pH 5.0 containing 30 mM
sodium tartrate, 0.3 mg/mL Fast Red Violet LB Salt and 0.1 mg/mL
Naphthol AS -MX phosphate. After staining, the plates were washed
extensively with deionized water and air dried. The number of

20 multinucleated, positive staining cells was counted in each well.

avB5 ATTACHMENT ASSAY

Duong et al., J. Bone Miner. Res., 11: S290 (1996), describes
25 a system for expressing the human avp5 integrin receptor.

Materials:
1. Media and solutions used in this assay are purchased from
BRL/Gibco, except BSA and the chemicals are from Sigma.
30 2. Attachment medium: HBSS with 1 mg/ml heat-inactivated

fatty acid free BSA and 2 mM CaClg.

3. Glucosaminidase substrate solution: 3.75 mM p-nitrophenyl
N-acetyl-beta-D-glucosaminide, 0.1 M sodium citrate, 0.25%
Triton, pH 5.0.
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Methods:

5 1. Plates (96 well, Nunc Maxi Sorp) were coated overnight at
4°C with human vitronectin (3 ug/ml) in 50 mM carbonate
buffer (pH 9/.6), using 100 ul/well. Plates were then washed
2X with DPBS and blocked with 2% BSA in DPBS for 2h at
room temperature. After additional washes (2X) with

10 DPBS, plates were used for cell attachment assay.

2. 293 (avf5) cells were grown in MEM media in presence of
10% fetal calf serum to 90% confluence. Cells were then
lifted from dishes with 1X Trypsin/EDTA and washed 3X
with serum free MEM. Cells were resuspended in

15 attachment medium (3 X 105 cells/ml).

3. Test compounds were prepared as a series of dilutions at 2X
concentrations and added as 50 pl/well. Cell suspension
was then added as 50 pl/well. Plates were incubated at 37°C
with 55 CO9 for 1 hour to allow attachment.

20 4. Non-adherent cells were removed by gently washing the
plates (3X) with DPBS and then incubated with
glucosaminidase substrate solution (100 pl/well), overnight
at room temperature in the dark. To quantitate cell
numbers, standard curve of glucosaminidase activity was

25 determined for each experiment by adding samples of cell
suspension directly to wells containing the enzyme
substrate solution.

5. The next day, the reaction was developed by addition of 185
pl/well of glycine/EDTA solution and reading absorbance at

30 405 nm using a Molecular Devices V-Max plate reader.
Average test absorbance values (4 wells per test samples)
were calculated. Then, the number of attached cells at each
drug concentration was quantitated versus the standard
curve of cells using the Softmax program.

35
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lOf @10%& ()- @ pf @10%& ()-@0 "10%bé& ()-!$0 "10%b& ()-!0 "10%& ()-!
"109& ()-d! edeOf gg] i zX9hEa specific embodiment of an oral composition, 100 mg of

a compound of the present invention are formulated with sufficient
5 finely divided lactose to provide a total amount of 580 to 590 mg to fill a
- size O hard gel capsule.
Representative compounds of the present invention were

tested and found to bind to human avp3 integrin. These compounds are
generally found to have IC5( values less than about 100 nM in the SPA

10 assay.

Representative compounds of the present invention were
tested and generally found to inhibit > 50% the attachment of avf5
expressing cells to plates coated with vitronectin at concentrations of
about 1 uM.

15 While the invention has been described and illustrated in
reference to certain preferred embodiments thereof, those skilled in the
art will appreciate that various changes, modifications and substitutions
can be made therein without departing from the spirit and scope of the
invention. For example, effective dosages other than the preferred doses

20 as set forth hereinabove may be applicable as a consequence of variations
in the responsiveness of the mammal being treated for severity of bone
disorders caused by resorption, or for other indications for the
compounds of the invention indicated above. Likewise, the specific
pharmacological responses observed may vary according to and

25 depending upon the particular active compound selected or whether
there are present pharmaceutical carriers, as well as the type of
formulation and mode of administration employed, and such expected
variations or differences in the results are contemplated in accordance
with the objects and practices of the present invention. It is intended,

30 therefore, that the invention be limited only by the scope of the claims
which follow and that such claims be interpreted as broadly as is
reasonable.
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Il pF%#10% i & ()-!t0s#10% "~ & ()-s! fs#10%
F! O#10%F& ()-FGha}[<~\: !1p710% u& ()-
109s310% | & ()-9s310% u& ()-210%u
l'k,/S10% u-u& ()-z!fOF%10%u& ()-uf\:
Il pl >0" 10%JU&" () -f! 10" 109%& (Y=brlmp
10-u9-10% u& ()-u-zx6~\: 110" 10 &

& ()-f1#0"10%gg& ()-f!#0" 10%&y4

111 p0" #10%& ()- I'kO"#109& () -! O"#]:p!%r‘p;&z
"10%s& ()-f' _}oP1

H& (- 9&F(- 10944& () -! KOl " 109K { k{ & (

F"9f10% u& () - 10H 10K \ro0 2002

u& ()-s! O#10%AA&' () - F!\ 0O#10%iu& () -
7 HS
-f"Lf10%9& ()- 10-u 10-u
) - OO3R%B8& ()-f!0"10% c
3()-f(SE' ZX6~\ :
- #10%gK&' ()-!140"10% = =& ()-f!S0

I AL
10 X"Y_N_,,\, COgRg
=
R , and
O R’R®
: I AN
XY=N" N" Sco,pe
R's ;
wherein the dotted line a represents a single or a double bond, provided that when a
20 represents a double bond, the double bond carbon atoms are substituted only with R®
and R#%;
' X is selected from the group consisting of
25 R’
N NR?
_Q_Nma —NR-C-NR'R?
a 5-or 6-membered monocyclic aromatic or nonaromatic ring system having
30 1,2,3 or 4 heteroatoms selected from the group consisting of N, O, and S

wherein the ring nitrogen atoms

substituent and the ring

are unsubstituted or substituted with one R!
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109%&' ()- "&109%& ()- 1077 1077
1077! 90" #1097 7& ()-! p0" #10%&' ()-!y0"#10%& ()-!| TwU6oP1

109%& () -! 603#109%& ()-! D3#10%=& ()-!yOLOM 109°?2& ()-! OLOM 10%m& ()-!LIM 10
02?& ()-ND}[ <oPl v, 10%& ()-z!fOl Yo 109%& ()-'al Yo% 10%& ()-$

109%& ()-!f19!-#10% ()-gF10%& ()-Ra}rg\= "9S10%g& ()- 10 10 31May2002
1039@L0%& ()- 1S/ T#10%& ()-! SOl S/ TH10%& ()-!\1 S/ THI0%& ()- >$wUBg\ =

0- #10%gZ&' () - @ XOeari @ @ofs-a@ Wisubyived o s@stifated 04R’ onp-oBtvs R A1bRIdn)s, @ a- #
109%& ()- @; DM} <g\= !t/"10%gUgU& () - 3. &10%g& () -

L Y109g& ()-! XO' " 1% ()-SI ' "109%R2& ()- SU0%g& ()-ahijkw-_@ !Lz

109%& ()-f#9f 109%& ()- 10g 10g 109" : @O0%g& ()-0/ " 10%& ()-!t 20/ " 10%m& ()-"

YCzX6~_@ !'t0" 10%bg, (l)limér){ﬂérgg@pfycﬁlfc ﬁn?glﬁmﬁl, (Wheréih %98"’6?%&% bt the'rifls
5 is aromatic, and wherein the polycyclic ring system has 1,2,3 or 4 heteroatoms

selected from the group consisting of N, 0, and S wherein the ring nitrogen

atoms are unsubstituted or substituted with one R' substituent and the ring

carbon atoms are unsubstituted or substituted with one or two R! substituents;

10 Y is selected from the group consisting of
-(CH2)m-,
~(CH)m-O~(CHa)u-,
~(CH)m-NR*(CHo)ur,
«(CH2)m-S-(CH)a~,

15 -(CH2)m-SO-(CH2)y-,
-(CH)m-SO,-(CHy)y-,
-(CH2)m-O-(CH,)p-0-(CHy),-,
~(CH2)m-0-(CH,)p-NR*-(CHp),,
-(CH2)m-NR*-(CH2):-NR*-(CHy)-,

20 ~(CH2)m-O-(CH2)n-S-(CHo)p-
-(CH2)m~S(CH2)n-S-(CHa)y-,
~(CHy)u-NR*-(CHy)y-S-(CH,),,
~(CHy)n"NR*(CHp)y-O-(CHy)y,
-(CH2)m-S-(CH2)p-O-(CHy),-,

25  -(CHp)pm-S-(CH2)o-NR*-(CHy),-, and
~(CHa)m-Z~(CHz)p-,

wherein Z is a 3-to 10-membered monocyclic or polycyclic aromatic or nonaromatic
ring system having 0,1,2,3, or 4 heteroatoms selected from the group consisting of N,
30 O, and S wherein the ring nitrogen atoms are unsubstituted or substituted with one R
substituent and the ring carbon atoms are unsubstituted or substituted with one or two

R! substituents, and
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F"10% ()-! F"10%b& ()- CZabcdwXVB7 | 10b 10b 10b9@0%& ()-! 10" 10%& () -
1 p0"10% : & ()- !p0"10% ()- !p0"10% & ()- dp?zX6MB7
| PO@10%: () - (!t 0@ 10%& ()- (! 0@10%: () - (! ~0@10%b& () - (! SBURYABR ) - (#9g
109%8& () - ?PWUBMB7 | k
1t 10%b& () - @ 0@10%8e8e& () - (! kO@10%b& ()- (! 0@10% R R& () - (! kO@10%008&
"()- (! pO@10% ()-(Px_= !kl %3! 10988& ()-!3! 10988& ()-"9g10%F& ()- 10b 10b
10b :- 10008 ()-0 1nt 10URE () - @#9: xV>_= 1 kI 10%& ()- ! 10%& ()- "I\
10% (). V0 1080 Loy 08kl (CHED] b AR, otb P Wbk HOal)

be substituted by one or two R3 substituents; and

wherein Rland R2 are each independently selected from the group
5 consisting of
hydrogen, halogen, C1-10 alkyl, C3-8 cycloalkyl,
C3-8 cycloheteroalkyl, C3.8 cycloalkyl Ci-¢ alkyl,
C3-8 cycloheteroalkyl Cj.¢ alkyl, aryl, aryl C1-8 alkyl, amino,
amino C1.8 alkyl, C1.3 acylamino, C1-3 acylamino C1.-8 alkyl,
10 (C1-6 alkyl)pamino, (C1-6 alkyl)pamino Cj1-8 alkyl,
C1-4 alkoxy, C1-4 alkoxy C1-g alkyl, hydroxycarbonyl,
hydroxycarbonyl C1-¢ alkyl, C1-3 alkoxycarbonyl,
C1-3 alkoxycarbonyl Ci.¢ alkyl, hydroxycarbonyl-
C1-6 alkyloxy, hydroxy, hydroxy Ci-¢ alkyl, C1.¢ alkyloxy-
15 C1-¢ alkyl, nitro, cyano, trifluoromethyl, trifluoromethoxy,
trifluoroethoxy, C1-8 alkyl-S(O)p, (C1-8 alkyl)paminocarbonyl,
C1-8 alkyloxycarbonylamino, (C1-8 alkyl)paminocarbonyloxy,
(aryl C1-8 alkyl)pamino, (aryl)pamino, aryl C1-8
alkylsulfonylamino, and C1-8 alkylsulfonylamino;
20 or two R1 substituents, when on the same carbon atom, are taken
together with the carbon atom to which they are attached to
form a carbonyl group;

each R3 is independently selected from the group consisting of

25 hydrogen,
aryl,

C1-10 alkyl,
aryl-(CH2)r-O-(CH2)s-,
aryl-(CH2)rS(0)p-(CH2)s-,

30 aryl-(CH2)y-C(0)-(CH2)s-,
aryl-(CH2)r-C(0)-N(R4)-(CH2)s-,
aryl{CH2)r-N(R4)-C(O)-(CH2)s-,
aryl-(CH2)r-N(R4)-(CH2)g-,
halogen,
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ORO= ! 109& ()- 109& ()- !10%& ()- 109%& ()- '109%&' ()- !"tR = 11109%& ()-
10%&' ()- !109%& ()- 109&' ()- "#(CDJdej HO=
r#t 100& () - #t109& () - r!#t 109 ()- !#t109%& ()- 109% ()- enMéy 2002
| #t 1098 ()-" 1r#t 1098 () - #t 109& ()- r!#t 109& ()- #t 10%&' ()- oR0=
| #t 1098 ()- #t 109&' ()- r!#t 109& ()- #t10%& ()- r!#t10%& ()- OltR =
! #6109 () - #t 109 ()- r!#t 10%&' ()- #t109%& ()- r12P >1= 110"
$9-109% & ()-t 00-#10%&' ()- 00-#10%" p& ()- 00- #10%KK& () -
0- #10%41& () - #t 1098 hydrokys7=2nQl | @ 10%@8 @& () -
0X0,
trifluoromethyl,
C1-8 alkylcarbonylamino,
5 aryl C1-5 alkoxy,
C1-5 alkoxycarbonyl,
(C1-8 alkyl)paminocarbonyl,
C1-6 alkylcarbonyloxy,
C3-8 cycloalkyl,
10 (C1-6 alkyl)pamino,
amino Ci-¢ alkyl,
arylaminocarbonyl,
aryl Ci.5-alkylaminocarbonyl,
aminocarbonyl,
15 aminocarbonyl C1.¢ alkyl,
hydroxycarbonyl,
hydroxycarbonyl C1.¢ alkyl,
HC=C-(CH2}-,
C1-g alkyl-C=C-(CH9)t-,
20 C3-7 cycloalkyl-C=C-(CH2)}t-,
aryl-C=C-(CH2)¢t-,
C1-6 alkylaryl-C=C-(CH2)t-,
CHo=CH-(CH2)t-,
C1-6 alkyl-CH=CH-(CH2)t-,
25 C3-7 cycloalkyl-CH=CH-(CH2){-,
aryl-CH=CH-(CH2)t-,
Ci.-6 alkylaryl-CH=CH-(CH2)¢-,
C1-6 alkyl-SO2-(CH2)t-,
C1.6 alkylaryl-SO2-(CH2)t-,
30 C1.6 alkoxy,
‘ aryl C1-¢ alkoxy,
aryl C1-¢ alkyl,
(C1-6 alkyl)pamino Ci-6 alkyl,
(aryl)pamino,
35 (aryl)pamino Cj.6 alkyl,
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@L10%@B6 @& ()- # @L0%@6 @& ()- @10%@0 @& ()- #f10%@B6 @ () -
10"10" Z[ ayz{xX81 !@ 10%@6 @ ()- @ 10%@B6 @& ()- @ L0%BE @& () -
@070 @ ()- @L0%@D6 @ ()- sW1 !'@10%3B6 @ ()- @ 10%B@MaEg 2002
T@L10%@6 @& ()- @LO%@B @ ()- " @L0%@6 @& ()- xX@ ! @ 10%@6 @& ()-
@10%@6 @' ()- " @10%@DE @& ()- @L0%@E @ ()- "+ ba@dl ! 0l "10%8a& ()-
0l "10%a& ()- a0l "10%8& ()- O0l"10%i\& ()- |"10%va& ()- @ 10%@4 @& () -
b7n0x|[: @
(aryl C1-6 alkyl)pamino,

(aryl C1-6 alkyl)pamino Cj-g alkyl,
arylcarbonyloxy,
aryl Ci.¢ alkylcarbonyloxy,
5 (C1-6 alkyl)paminocarbonyloxy,

C1-8 alkylsulfonylamino,
arylsulfonylamino,
C1-8 alkylsulfonylamino Cj.g alkyl,
arylsulfonylamino Cj-g alkyl,

10 aryl C1-¢ alkylsulfonylamino,
aryl Ci.¢ alkylsulfonylamino Cj.g alkyl,
C1.8 alkoxycarbonylamino,
C1-8 alkoxycarbonylamino C1.8 alkyl,
aryloxycarbonylamino Cj.g alkyl,

15 aryl C1-8 alkoxycarbonylamino,
aryl C1-g alkoxycarbonylamino C1.g alkyl,
C1-8 alkylcarbonylamino,
C1-8 alkylcarbonylamino Cj.g alkyl,
arylcarbonylamino Cj-¢ alkyl,

20 aryl C1.g¢ alkylcarbonylamino,
aryl C1-¢ alkylcarbonylamino C1.g alkyl,
aminocarbonylamino C1.¢ alkyl,
(C1.8 alkyl)paminocarbonylamino,
(C1-8 alkyl)paminocarbonylamino Cj.g alkyl,

25 (aryl)paminocarbonylamino Cj1.g alkyl,
(aryl C1-8 alkyl)paminocarbonylamino,
(aryl C1-8 alkyl)paminocarbonylamino Cj1-6 alkyl,
aminosulfonylamino Ci.g alkyl,
(C1-g alkyl)paminosulfonylamino,

30 (C1-8 alkyDpaminosulfonylamino Cji.¢ alkyl,
(aryl)paminosulfonylamino Cj1.¢ alkyl,
(aryl C1-8 alkyl)paminosulfonylamino,
(aryl C1-8 alkyl)paminosulfonylamino C1.6 alkyl,
C1-6 alkylsulfonyl,
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| 1014t 10%."& ()-T | 4nt 10%a& ()-T 01 "10%"& ()- 10l "10% () -

0l "10% L"\ & ()- Ol "10% L"\ & ()-xvU4 | " F-#10%r"~& ()-3 40F-#10%r"j & ()-3
F-#10% " & ()-3 | #9910%r " &&' ()-10L"10L" 10L" 133: @O%" & () -31+rey@002! | &
@O%& ()- 1f10% & ()- |F'f10% & ()-10& "&10& "&10& "& | 9- T0Y&sr " &&' () -

OF- #10%~& ()-3; R wzX7vU3 Il &$310%Yy& ()-!1# @O0% ()-!] @0%ld& ()- a
@ov@ @ ()-'T @O%DD&() X @O0% ()-|[:vU3 1! 1-s10%g& ()-
0+ 109 & ()- |0+ 10% -0+ 109& ()- U+ 109 ()- P&$310%r& ()-#vUa 11
| 0109®" 9& () - TI10 hosalkylsulfenyl@a:eatkyl,- 10, 10, 10, 1Y:-10% & ()- IS
+310% & () -+ - 1| \A.%tiulf 5,1@? &() m1109%®"9& ()-1 F!10% & ()-
1 109 - 0 - 1 103-"1099"9& () -
Fl 109%&' () |10/<9 9& 1)C1-6a1k1 ° ony () | ] Sp3{ Z9vW )
aryl C1.¢ alkylsulfonyl C1.g alkyl,
5 C1-¢ alkylcarbonyl,

C1-6 alkylcarbonyl C1.g alkyl,
arylcarbonyl Cj.¢ alkyl,
aryl C1.6 alkylcarbonyl,
aryl C1.6 alkylcarbonyl C1.¢ alkyl,
10 C1-6 alkylthiocarbonylamino,
C1-6 alkylthiocarbonylamino Cj.g alkyl,
arylthiocarbonylamino C1.¢ alkyl,
aryl C1-¢-alkylthiocarbonylamino,
aryl Ci-¢ alkylthiocarbonylamino Ci-g alkyl,
15 (C1-8 alkyl)paminocarbonyl C1.g alkyl,
(aryl)paminocarbonyl Cj-¢ alkyl,
(aryl C1-8 alkyl)paminocarbonyl, and
(aryl C1-8 alkyl)paminocarbonyl C1-g alkyl;
or two R3 substituents, when on the same carbon atom, are taken
20 together with the carbon atom to which they are attached to
form a carbonyl group or a cyclopropyl group,
wherein any of the alkyl groups of R3 are either unsubstituted or
substituted with one to three R1 substituents, provided that each R3 is
selected such that in the resultant compound the carbon atom or atoms
25  to which R3 is attached is itself attached to no more than one
heteroatom;

each R4 is independently selected from the group consisting of
hydrogen,
30 aryl,
aminocarbonyl,
C3.8 cycloalkyl,
amino Ci.g alkyl,
(aryl)paminocarbonyl,
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m 3-"109%& ()- O03@10%!& ()-m 03@10% ()-m 03@10% & ()-m
03@10% & ()-nmvU4 ! | 08Z10%& ()-( | &Z10%& () - (

| " 8&2109%t& ()- (109" 9109"9109"9 | 9@0%" 9& ()- |03-"10980! 9& 1) May{ZoDpU4 !

| #109& ()- O#109%"+& ()- O#L1090#0& ()-!l#10988& ()- | & 10%& ()- L F

M 109%#& ()- _I|[:vU4 11 10, #10%& ()-s W ,#10% & ()-s | p(' ! 10%& ()-f IL$
109%& ()- 10L$ 10%& ()- IL$ 109 ()-1uvU4d 1! 19 g 109 & ()-f

1 0910% "& ()-S 1 9109 ()-S |"y10% " & ()- 1O0#10#10# | L: @O%& ()- 9w [: vU4
L1, f10% " & (Jaryl IOfg%lkel)pamtinbearhohddp " & ()-1 :110% & ()- F:110% _"

1Yl 10% " & & 54104 & ()-1 Z | #210%
8 |1 #210% '(éy{i%°%b°‘¥yfogf 6#"]?‘3'% () flO%& () - |g%)u4 ’

aryl C1.6 a]kyl, -
5 (C1-6 alkyl)pamino C2.¢ alkyl,

(aryl C1-6 alkyl)pamino Cg.¢ alkyl,

C1-8 alkylsulfonyl,

C1-8 alkoxycarbonyl,

|
&
&

aryloxycarbonyl,
10 aryl C1.8 alkoxycarbonyl,
C1-8 alkylcarbonyl,
arylcarbonyl,
aryl Cj.g-alkylcarbonyl,
(C1-8 alkyl)paminocarbonyl,
15 aminosulfonyl,
C1-8 alkylaminosulfonyl,
(aryl)paminosulfonyl,
(aryl C1-g alkyl)paminesulfonyl,
arylsulfonyl,
20 arylC1-6 alkylsulfonyl,
C1-6 alkylthiocarbonyl,
arylthiocarbonyl, and
aryl C1-¢ alkylthiocarbonyl,
wherein any of the alkyl groups of R4 are either unsubstituted or
25 substituted with one to three R1 substituents;

R5 and R6 are each independently selected from the group consisting of

hydrogen,
C1-10 alkyl,

30 aryl,
aryl-(CH2)r-O-(CH2)s-, .
aryl-(CH2)rS(O)p-(CH2)s-,
aryl-(CH2)y-C(0)-(CH2)s-,
aryl-(CH2)y-C(0)-N(R4)-(CH)g-,

- 190 -



11 |"Lgl0% | & ()-10_"10 "10 "1 19@0%"& ()-1 3+@O0%W3 )& ()-

h3+@0% "\ & ()- |19%%40%"& ()-!&1=W[:bus 11 | Y10% & ()-M
PYLO%& ()-M M Y109%&' ()-M | 10%!| & ()- F @O0%& ()- | F18%May 2002
& ()-Wyat || [:bus 1 | j LI ()- j L10% & ()-1 L10%& ()-1 1s310% I
& ()- t0 10% | (& ()- o 10%#6#& ()-|[:bUs 1! | 9109%& ()- S 10%QQ& ()- LI
1S 310% 1 & ()-1 1-10%1 & ()- joY( 10% & ()- 1Y( 10%& ()- .02|[:bu4 1!
| 1S3710%1 & ()- | @710% | & ()-1 @ 010%@ @ ()-1 " 3 010%& ()-
09%@L0% ()- | 9%GLEM-EHIHIRSEPUEH S, 1] $-10% & ()- oLyl0% & () -
yY10%g! g& ()- | Lylﬁ%ﬁ&iéﬁﬁwi)}(%ﬁz)sio% | *:,10%1 & ()-pv{|[:vUsd

halogen,

hydroxyl,

5 C1-8 alkylcarbonylamino,
aryl C1.5 alkoxy,

C1-5 alkoxycarbonyl,
(C1-8 alkyl)paminocarbonyl,
C1-g alkylcarbonyloxy,
10 C3-8 cycloalkyl,
(C1-6 alkyl)pamino,
amino Ci.g alkyl,
arylaminocarbonyl,
aryl C1.5 alkylaminocarbonyl,

15 aminocarbonyl,
aminocarbonyl C1.g alkyl,
hydroxycarbonyl,
hydroxycarbonyl C1.6 alkyl,
HC=C-(CH2)¢t-,

20 C1-6 alkyl-C=C-(CH2}t-,

C3-7 cycloalkyl-C=C-(CH2)t-,
aryl-C=C-(CH2)t-,

C1-6 alkylaryl-C=C-(CH2)-,
CH2=CH-(CH2)t-,

25 C1-6 alkyl-CH=CH-(CH2)4-,
C3-7 cycloalkyl-CH=CH-(CH2)t-,
aryl-CH=CH-(CH2)¢t-,

Ci.6 alkylaryl-CH=CH-(CH2)¢{-,
C1-6 alkyl-SO2-(CH2)t-,

30 C1-6 alkylaryl-SO2-(CH2)t-,
C1-6 alkoxy,
aryl C1-¢ alkoxy,
aryl C1.¢ alkyl,

(C1-6 alkyl)pamino C1.6 alkyl,
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! : () - '8 ()-s " YL0%& ()-s
¥ 109 ()- 0 310%I| 5& ()- : UYLO% ()-s| tYL0% & ()-s Y10
klvtlooe/jx A&'(%)-S;S|[:VU4 117t 00@10% ()-@ O0@10%& ()-@ |
13Y.1109% & ()- | |& 109% & ()- P L10%"}& ()- o}lp%&(')'-&j%)gyzbbz
109" & ()- 10@10% & ()-S | @ 109" & ()-S | #9f 109%8" & ()-10" 1 -
| 9@O0% & ()-17:[[:vU4 I | OSF"109D8"D& ()- | SF"109%?& ()- | OSF"10

1 n n 1 n 1 - | ! - ;k*pl['VU4 II |
26 ()- 1 11SF"1098"& ()- 111098"& ()- wy 10%4 & ()- ;k*p|[: vl
I-1E)2’/<8"&'()-I 0#11096 8" & ()-:| 10#110% & ()-:| #1 109%WB" M& ()-:
| Y"1098" & ()- |!S1688ylpanine,y 22 1108"108"108"- | F: 1098" & ()-- 16

1098" & ()-y- | 93@ 10881)%ekhin® Ch 14 20 & )~ -1$°0- 10%& ()-"E=|[:L?2
(aryl C1-6 alkyl)pamino,
(aryl C1-6 alkyl)pamino C1.¢ alkyl,
5 arylcarbonyloxy,

aryl C3-g alkylcarbonyloxy,
(C1-6 alkyl)paminocarbonyloxy,
C1-8 alkylsulfonylamino,
arylsulfonylamino,

10 C1.8 alkylsulfonylamino C1.g alkyl,
arylsulfonylamino Cj-g alkyl,
aryl C1.¢ alkylsulfonylamino,
aryl Ci.¢ alkylsulfonylamino C1.6 alkyl,
C1-8 alkoxycarbonylamino,

15 . C1.8 alkoxycarbonylamino C1-8 alkyl,
aryloxycarbonylamino Cj.g alkyl,
aryl C1-8 alkoxycarbonylamino,
aryl C1.8 alkoxycarbonylamino C 1-8 alkyl,
C1-8 alkylcarbonylamino,

20 C1-8 alkylcarbonylamino C1-6 alkyl,
arylcarbonylamino Cj.g alkyl,
aryl C1-¢ alkylcarbonylamino,
aryl C1.¢ alkylcarbonylamino C1-6 alkyl,
aminocarbonylamino Cj.g alkyl,

25 (C1.8 alkyl)paminocarbonylamino,
(C1-8 alkyl)paminocarbonylamino Ci1-6 alkyl,
(aryl)paminocarbonylamjno C1-6 alkyl,
(aryl C1-8 alkyl)paminocarbonylamino,
(aryl C1-8 alkyl)paminocarbonylamino C1-6 alkyl,

30 aminosulfonylamino Cj.g alkyl,

' (C1.8 alkyl)paminosulfonylamino,

(C1-8 alkyl)paminosulfonylamino Ci-6 alkyl,
(aryl)paminosulfonylamino Cj.g alkyl,
(aryl C1.8 alkyl)paminosulfonylamino,
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110 "31"10% & ()- 1\31"10% & ()- =0"109%"1& ()- 1"10% & ()-
B'109%6"6& ()- |,# 2z10% " & ()-D8 c|[:L?2 110 0%10% & ()-M %10% & ()-M

| & $10% " & ()- | "110%! & ()- 031"10% & ()- 131"10% & @GN-MaRR002x} pcVs
11 1"Lg10% & ()-(10°"°10°" 10 " 19@0% " & ()- |] 3110%! & ()-z

| 0%+t10% !~ & () - MD%t10%&' ()-M[:cV5 1 1&10% & ()-f 1109% & ()- POY
m10%"j & ()- LY m10%f& ()- |Y m10%& ()- 110%& ()- S &[:cv5 1
Iy#lO%&()- 109 10% & () - @|9 10% & ()-@1 10% & () - |910%&()

| Z10% & ()- &akK| [ : {&EA'Ci-g ablinoSalfGhRHiiE £1.¢ STRFLO% & () -

1)10% & ()- |09@£06%%f§%u? | 9@@L0% & ()-fc bASTO? 1 U6 10% \&() @
h0" 10%N 0& () - @ fongh 10 1\ & () - @I#LflO%; s& ()-10"10"

vZot| [ A510" | &102/631lsaagkylsmfoﬁyb%m a¥leyl, S, #10% ()- 0 S, #10%&! 0-
g,: ﬁ;(l)(ﬁﬁ&l( )%) 1 1095 a& b ACH FURJO” YO 3S#10% s& () - S 3SHI0N& () - S
aryl C1-6 alkylsulfonyl,
- aryl C1.¢ alkylsulfonyl C1-g alkyl,
C1-¢ alkylcarbonyl,
C1-6 alkylcarbonyl C1.4 alkyl,
arylcarbonyl Cj.g alkyl,
10 aryl C1-¢ alkylcarbonyl,
aryl C1-g alkylcarbonyl C1.-¢ alkyl,
Ci-6 alkylthiocarbonylamino,
C1-¢ alkylthiocarbonylamino C1.g alkyl,
arylthiocarbonylamino C1.¢g alkyl,
15 aryl Ci-¢ alkylthiocarbonylamino,
aryl C1.-g alkylthiocarbonylamino Cj.g alkyl,
(C1-8 alkyl)paminocarbonyl C1.-¢ alkyl,
(aryl)paminocarbonyl C1-6 alkyl,
(aryl C1-8 alkyl)paminocarbonyl, and
20 (aryl C1.8 alkyl)paminocarbonyl C1-6 alkyl;
or RS and R6 are taken together with the carbon atom to which they are
attached to form a carbonyl group,
wherein any of the alkyl groups of RS or R6 are either unsubstituted or
substituted with one to three R1 substituents,
25 and provided that each R5 and RS are selected such that in the resultant
compound the carbon atom to which RS and R6 are attached is itself
attached to no more than one heteroatom;

R7 and R8 are each independently selected from the group consisting of
30 hydrogen,
C1-10 alkyl,
aryl,
aryl-(CH2)-O-(CH2)s-,
aryl-(CH2)rS(0)p-(CH2)s-,
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1 0' M 10%+s& ()- 0 mM10% & ()- |Ip n10% s& ()-
vV610Y: 1 1098 & ()-Y:110% & ()- 19 10% & ()-S 1"99g10% & ()-10s"s10s"s10s"s
| 9@0%"s& ()-9: EJY_?2vV610Y: 1 10% & ()-Y:110% & ()-VY:!10% &1 May2002
8Y:110% & ()-Y:!110% & ()-YcOrV610Y: 1 10% & ()-Y:110% & ()-Y:110% & ()-Y:!10
W& ()-#3;< 81 Y:110% & ()-""=vV610 !" 109\ N& ()- ( 0"10%& () -
& 1098"S& ()- ,10% & ()- Y:110% & ()-#3;:< 8!1=2zY8vV610 90@#10% "f& ()- (
@#109%& () - ( +@#109%I X& ()- ( '10% & ()-( & 10% & ()-!0"109%& () -
=nt <AB{ Z9, 610" : - X0Y-6CHR)-L(OOUCH$)s=, F7-10% & () -

o0 &' -1 0 ' 4.8 - . " . ' 0 ' -
DAL S () R LN ST G100, 10% 8 O
BCDEChr vU310! G 0SE9A-(CHY - NRAGE@ X(CH2R10%&: () -

#&f 109 & () - 10-! -1Qx - 0 ' ()-][9vU310!I'G Q S(10988& () -
5(100/&'()5)5(10% §'§é%£ﬁg€'@f6§)&-‘%)'.[5&% &'()-Qvuguo! 3108/&&! ~& ()-"

1090ME' (- " &g10%dibBexs) - 10! 10! 10! |: @0% & ()- 1s10% & ()-,.M[: vU410!
90g#10%&' ()-s fg L ()-Ss 10%ME ()- 93 109EME ()-  109%VEME () -
310%HK& ()-V| [V PR * 1 #1098" & () - *F#109VUME () - 3( YLOYVEME () -
C1-8 alkylcarbonylamino,
aryl C1.5 alkoxy,
C1-5 alkoxycarbonyl,
10 (C1-8 alkyl)paminocarbonyl,
C1.-6 alkylcarbonyloxy,
C3-8 cycloalkyl,
(C1-6 alkyl)pamino,
amino Cj.¢ alkyl,
15 arylaminocarbonyl,
aryl Cj.5 alkylaminocarbonyl,
aminocarbonyl,
aminocarbonyl Ci.g alkyl,
hydroxycarbonyl,
20 hydroxycarbonyl Ci.¢ alkyl,
HC=C-(CH2)}t-,
C1-6 alkyl-C=C-(CH2)¢-,
C3.-7 cycloalkyl-C=C-(CH2)¢-,
aryl-C=C-(CH2)t-,
25 C1-g alkylaryl-C=C-(CHg}-,
CH2=CH-(CH2}-,
C1.g¢ alkyl-CH=CH-(CH9){-,
C3.7 cycloalkyl-CH=CH-(CH2);-,
aryl-CH=CH-(CH2)t-,
30 C1-6 alkylaryl-CH=CH-(CH2)¢-,
C1-6 alkyl-SO2-(CH2)t-,
C1-6 alkylaryl-SO2-(CH2)t-,
C1-6 alkoxy,
aryl C1-g alkoxy,
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"SI 1000 ! VB () - $!100M M ()- OG#LO09MN! MB ()-S# * + , - 9  vUAL0!
10% & ()-F 10% & ()-F ,#9910% & ()- LOMEMLOMEMLOMEM * 9@LOYAKNE: () -

>0*f #10% & ()- OR " |[:VU410! SF'10% & ()-g g 10% & ()- \ngwgozomg
L1096 & ()- S109 & ()- "10% & ()- 7d|[9vU410! 1G ' Y"10%\' \ & (
9810% & ()- L #"10%,& ()-f '10% & ()- "g 10% & ()- g 10%&: ()-- 'vU410!
210% ()-" "gl0% ()-10"10"10" 9-10% & ()- CD 'Y' 10%"#& ()- G

CYT10% ¢ & ()-" -CS]az|[9vU410| 1 @0% WW ()- 109& ()- @LO%& ()-

109 ()-  10% & ()= g@&% z{ZOvU410!  &MLO%E ()- + 10%& ()-& O
1098DB& ()- 10%& (Z; ét b @008 ()-2Y8+410 * 910%&: ()-

)!' F10%& ()-@O!" sg:alhyl, k1G

109! () -1~ SMLOYR] 2] &y gﬁﬁgoa@lo 10% " & ()- Z10% "h & ()- n

109& ()-!1010% 0 0& aryl)pam C1 g a(ﬁ:y ,10101
5 (aryl C1-¢ alkyl)pamino,
(aryl C1-6 alkyl)pamino C3.6 alkyl,
arylcarbonyloxy,

aryl C1-¢ alkylcarbonyloxy,
(C1-6 alkyl)paminocarbonyloxy,

10 C1-8 alkylsulfonylamino,
arylcarbonylamino,
arylsulfonylamino,

C1-8 alkylsulfonylamino C1.¢ alkyl,
arylsulfonylamino C1-¢ alkyl,

15 aryl C1.¢ alkylsulfonylamino,
aryl C1-g alkylsulfonylamino C1.¢ alkyl,
C1-8 alkoxycarbonylamino,

C1.-8 alkoxycarbonylamino Cy.8 alkyl,
aryloxycarbonylamino C1.8 alkyl,

20 aryl C1-8 alkoxycarbonylamino,
aryl C1.8 alkoxycarbonylamino C1.8 alkyl,
C1-8 alkylcarbonylamino Ci.¢ alkyl,
arylcarbonylamino C1.-¢g alkyl,
aryl C1-¢ alkylcarbonylamino,

25 aryl C1-¢ alkylcarbonylamino C1-g alkyl,
aminocarbonylamino C1-¢g alkyl,
arylaminocarbonylamino,

(C1-8 alkyl)paminocarbonylamino,
(C1-8 alkyl)paminocarbonylamino C1.6 alkyl,

30 (aryl)paminocarbonylamine Cj.¢ alkyl,

. (aryl C1.8 alkyl)paminocarbonylamino,
(aryl C1-8 alkyl)paminocarbonylamino Cj.¢ alkyl,
aminosulfonylamino Cj.g alkyl,

(C1-8 alkyl)paminosulfonylamino,
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O[: @10 LO#10%!'& ()-@0'1"10%" k& ()- !'1"10%iu& ()- &0 "10%M z& ()-
10" " 10%" u& ()- + "10% & ()- )6{ZM@010' "' 10' "' 10'"' 3:10% "' & ()-

k04" 10% "' & ()-!+4"10%& ()- &3 10% '& ()- DLO#10% & ()- @31 Ma 0

/01 "1098& ()- /1"10%g%&' ()- T 0 &10%BY%& ()- ~ " &&10%& ()- 10%sD&s& ()-f
#8g10%D&s&' ()- *1g"| [ MAB010 COI -"10908& ()- $I-"10% TA & ()-

| ""109%6D8s& ()-" 0l ""1098@& ()-  |""10%s& ()- + 109D8&' ()- 7% 0bU40
"f109% & () - 10sD&s 10sD&s 10sD&s 910%;0&5& ()- 0| 51 10%s! s& ()- O 5! 10908& () -
QI - " 1098%& () - %(@maﬂm Cpgakyl,- T 31" 10% & () -z

31 10%& ~10% 410" F: 10% & () -
,/310%&(%)2@ /3(&?412%’( (‘{'}1"0% ) %'Gg%?y110w y& () - &§)1O% 'f& ()-P
QR k o ba4tofar opyl amipo, 10041 ()-

1°10% & ()-3 " & QMLQE:
YlO%‘& ()E)EYIO%%}Qi@::ﬁég & s 10351‘ & () - 318 09& 8 {
! |7|UI[I5|]"\IZYL 6 - 1 910% & ()-- &z10%1

c&()-S ! vVOMLOY%& (O1.6 Iaukym;&mmyl 0)1.6 alil9668& ()- ~1jIi11112Y70L221010!/3

o) 0, - q | - 0, ~ -1 o)
" 00qe (). 11 AL ¢ gl 0o O () 0 ) T Tove ()1 <b
Ls109%8&&' () -z &03 aryl -6 alkylsulfonyl,
aryl Ci.¢ alkylsulfonyl Ci-¢ alkyl,
10 C1-6 alkylcarbonyl,
C1-6 alkylcarbonyl Cj-¢ alkyl,
arylcarbonyl Ci.¢g alkyl,
aryl C1-galkylcarbonyl,
aryl C1.¢ alkylcarbonyl C1.¢ alkyl,
15 C1-¢ alkylthiocarbonylamino,
C1-6 alkylthiocarbonylamino Cj.-¢g alkyl,
arylthiocarbonylamino C1i.g alkyl,
aryl C1.¢ alkylthiocarbonylamino,
aryl C1.6 alkylthiocarbonylamino C1.g alkyl,
20 (C1-8 alkyl)paminocarbonyl Cj.¢ alkyl,
(aryl)paminocarbonyl C1-¢ alkyl,
(aryl C1-8 alkyl)paminocarbonyl,
(aryl C1.8 alkyl)paminocarbonyl C1.6 alkyl, and
Cr.20 polycyclyl Cq-8 alkylsulfonylamino;
25 wherein any of the alkyl groups of R7and R8 are either unsubstituted or
substituted with one to three R1 substituents,
and provided that each R7and RS are selected such that in the resultant
compound the carbon atom to which R7 and R8 are attached is itself
attached to no more than one heteroatom;
30
R9 is selected from the group consisting of
hydrogen,
C1-g alkyl,
aryl,
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& ()-2!3 Ls10%& ()-zE'K'L"M'N'Z"0"""vU310! 19  10%r& ()- 9 10% & ()-

9" 10%H#& ()-) "&g10% "' & ()-10g010g10q : 109@& ()-""""e###| [: vU310! t
*109% "' & ()- $10% "' & ()- "10% "' & ()-g y#10% "' & ()- 10%g% May 2002

9° 10% & () - #8S@ASBSCEOBS$e$v 410! 10% "& ()-y , 109%& ()-

F'f10% & ()-10' "' 10'" 10' "' 910% "' & ()- @10% "' & ()-e$$$$$$$| [ : vUALO!
#109%&' ()- h 10%"#& ()- 610% & ()- WO% ()-° ° 10% & ()-

L' 109 & () - $99069%<%@4 [ : vU410! & 1094& ()-m yZ0& 10% & ()-m MLOY () - &
MLO% & () - & MLO%&! egﬂ 1-8 3() - @44 Y YKANA % YWuT210! 1098 () - ~ 10%&' () -

sl Y10%>& ()- "9 é&-’bbﬁ %

3: 10% & () - Y80RB8ME XGUT2101 ] X & ()-S kOGLO%& ()- S

~GLO% (§)Sl 10%|&a’(3$Lér 1"6%1610‘30‘% Q&’;&k outhion |, Z100& 8
FoE ()T el ),

" & 109 " 5()-' 108@33%1%“’%’@9 %%‘%’?%“T[Ovmlol +S 10?% & ()-f
110% 96" & ()- "10%K& () 1" 1008’ ug ()- 0"10% ' & ()

L% 0% ) Rt i el by i i s

|, #10% ! (& ()ec(nsimngcnf& :10% " & ()- 5Y10% "' & ()

310% &()- 02001 u410| I 40 10% &()- 4"10%": & ()- L' 10% & ()-
'S 10% & () - #105 ’l*o #10% " (& () - 3] 44455555 Zl\/@lol 10" 410" 10"

L: 10%&( L5- 1094 ’310%&()- IS/ -#10% & ()- 4 "10%"

& () -556=88+959] [ 9p@A10! 10! Oy 109 ()- y 10% & ()- 3"10%! & O-T

& 3"10% & ()-T 43" %g é& ()-T "Lg1l0% & ()-59y99=: : : x<zY8M@10! 10

s.1096 & ()-f VLI | 1081P8SR: () - oLI110% & ()-- LLHlO%@@; ()--

&F10% & ()--! C " 10B§dixy); gx<<=O======| [ NA410! 10" 10"" 10" ":10% & ()- sy8
10% & () - 7f 109 chw 28 ()- 2110% & ()-==>7: @ A| [ : NA410! 10

38! 109%& () - 0% & ()-- +$03f#10% & ()-- /3f #1094 #&' () - -

"9g910% & ¥H10 L' "109%@ @& ()- 40 c""10% (& ()- k

¢ 10% & () - ~10°/al&11660 186 BORYIE () -

/ 03& 10%¢" #&' () - z){: %HEbECEd eE |§| obU410! " &f 10%-&& ()-10"10"10"

Y: 109 & () - s9610978Yy/pampocy - L'"10%@ @' ()- QEEEnFpFFF|[: bU410!

hydroxycarbonyl,
(aryl C3-5 alkyl)paminocarbonyl,

20 hydroxycarbonyl C1.-g alkyl,
aryl C1-6 alkyl,
(C1-6 alkyl)pamino Ci-¢ alkyl,
(aryl C1-¢ alkyl)pamino C2.¢ alkyl,
C1-8 alkylsulfonyl,

25 C1-8 alkoxycarbonyl,
aryloxycarbonyl,
aryl C1-8 alkoxycarbonyl,
C1-8 alkylcarbonyl,
arylcarbonyl,

30 aryl C1-g alkylcarbonyl,

| (C1-8 alkyl)paminocarbonyl,

aminosulfonyl,
C1-8 alkylaminosulfonyl,
(aryl)paminosulfonyl,
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! '()-g OYf!109%" & ()-
) '()- F10% v & ()- 8910%&& ()-M h! 10%-8& ()-g
\F/flig%ﬁ&(%) FFFFFF&H| [ b{J410| /0% 10%635 <(&)2)>SS;&H£%£I& GI(% y@O%SLTg)l Ols
ot Lo () 1D-8m10 610-6 LF- Thvesk y@ “$ "109%KK& ()- CHOS$ 11 goio% >0$

0 10~&>10~&10~& LF: 10%-&&' () -
--?Eiﬁ&&(ﬁw 11JedJJ|[:aT310!  10% & () 9 10%& ()-f Im10% & ()-g

& - 96 & ()- JKKLL L!L"L.L|obU410!
oo e s e o ()- 10% & ()- 9S 10% & ()-@9S

"f1096$" S& ()-10"10 Oz‘flﬁ‘l ] 1090 Q&' ()-" Y
y ul 109 ()-' Y Q Q& ()-
1(1)(())/%/2 8 @\L(7L]lék/@&LLLEL,‘&Z{%@]{1 gpgm@uﬁﬂm [&bU410'_ S@1090$" 9&' () -
0 ! - |
sglovees () X 10%<& 00/ S&s(ﬁmﬁ/@%/" S& 8-y| 11 1098$"S& ()-T

10I
égoo/%sg&(%)ymwwfalm %(ﬂkylsumyno% & ()- 3"10%
S aryl C1-6 alkylcarbonyl,
C1.6 alkylthiocarbonyl,
arylthiocarbonyl,

aryl C1-g alkylthiocarbonyl,
aryl-(CH2),-0-(CHg)g-,

10 aryl-(CHZ)xS(O)p-(CHz)s-,
aryl-(CHz)r-C(O)-(CHz)s-,
aryl-(CH2)r-C(0)-N(R4)-(CHg)s-,
aryl-(CH2)r-N(R4)-C(0)-(CHg)s-,
aryl-(CHg)r-N(R4)-(CHog)s-,

15 HC=C-(CH9);-,

Ci-6 alkyl-C=C-(CHg);-,
Ca.7 cycloalkyl-C=C-(CHg);-,
aryl-C=C-(CHg)¢-,

Ci-6 alkylaryl-C=C-(CHg);-,

20 CH2=CH-(CH9)¢-,

Ci-g alkyl-CH=CH-(CHpg);-,
C3.7 cycloalkyl-CH:CH-(CHz)t-,
aryl-CH=CH-(CH9);-,

Ci6 a1ky1aryl-CH=CH-(CH2)t-,

25 C1-6 alkyl-SO2-(CHg).-,

C1-6 alkylaryl-SO2-(CHa)-,
Ci.8 alkylcarbonylamino,
aryl C1.5 alkoxy,

C1-5 alkoxycarbonyl,

30 ' (C1-8 alkyl)paminocarbonyl,
Ci-6 alkylcarbonyloxy,

(C1-6 alkyl)namino,
aminocarbonyl Cj.g alkyl,
C1-6 alkoxy,
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& ()- DNNNNNNNPOvOvU410! 0 109%& ()- 109%&& () -
" &f 10%&& () - 10S$" S10S$" S10S$" S : 210%6$" S& () -
S510%6$" S& () - zvOOCkPQORZR| [ : vU410!  109R& ()- & | #10%4& (31 May 2002
1 0l #10%8& ()-M |1 #10%& ()-M )0 SH10Y& ()- * S#10% $q
& () - ZRRRXSTTU| [ : vU410! ~ &OY""10%8& ()-m OY"" 109%& () m &OY" " 109&& () -m
+Y' " 109R& ()-m Y'"109% & ()-m, GLOYRE& () - UUUUUUUSA WU410! I t ! 10%
x& ()-S @0% & & ()- . 9@O0%"1& ()-y Y'&z10% & & () - 10&10&10&
L 109%8& () - \ WWNNWARY L fa T818koxg1 096D s& ()-10 & 10 & &10 & L3:10% &

& ()-!0981096S& () (arkl Qﬁ& & ()- 01t!110% & & () - SWANWANA [ : aT310!

{ 10%8& ()- 10%) & SE %o D %ﬁ{ )-  =glO0%& ()- s10% & ()- 109D

& () -: WOOX#X&x8X| [ (&F¥: 1-6
(aryl C1-6 alkyl)patmno,

5 (aryl C1-6 alkyl)pamino Cy-6 alkyl,

arylcarbonyloxy,
aryl C1-¢ alkylcarbonyloxy,
(C1-6 alkyl)paminocarbonyloxy,
C1-8 alkylsulfonylamino,

10 arylsulfonylamino,
C1-8 alkylsulfonylamino Cj.¢ alkyl,
arylsulfonylamino Ci.g alkyl,
aryl C1.¢-alkylsulfonylamino,
aryl C1.¢ alkylsulfonylamino Cj.g alkyl,

15 C1.8 alkoxycarbonylamino,
C1-8 alkoxycarbonylamino C1.g alkyl,
aryloxycarbonylamino Ci.g alkyl,
aryl C1.8 alkoxycarbonylamino,
aryl C1-8 alkoxycarbonylamino C1-g alkyl,

20 C1-8 alkylcarbonylamino,
Ci-8 alkylcarbonylamino Cj.g alkyl,
arylcarbonylamino C1-g alkyl,
aryl C1-¢ alkylcarbonylamino,
aryl Ci.¢ alkylcarbonylamino C1.g alkyl,

25 aminocarbonylamino C1.g alkyl,
(C1-8 alkyDpaminocarbonylamino,
(C1-g alkyl)paminocarbonylamino Cj.g alkyl,
(aryl)paminocarbonylamino C1.6 alkyl,
(aryl C1.8 alkyl)paminocarbonylamino,

30 (aryl C1-8 alkyl)paminocarbonylamino C1.¢ alkyl,
aminosulfonylamino C1.g alkyl,
(C1-8 alkyl)paminosulfonylamino,
(Cy1-8 alkyl)paminosulfonylamino C1.g alkyl,
(aryl)paminosulfonylamino C1.¢ alkyl,
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+& ()- 8%-109F&T& ()- ;9L' 109K&' ()- @ 109&' () - | OXwXxX Xy Xz XOGKKIW2M02 v

0f 10/ V& ()-& f10% & ()-& Y sm10% & ()-3 "z10% & ()-10sD si0sD s10sD s

9: 10%D s& () - XXX YoYyX7vU410! 1109% & ()- & 10% & ()-S

“F% 1096 & ()-!: 109& ()- 0:10% & ()-16: 109P& ()-oYr YZZF[ N[O P[ Q| [ NA410!
10"10"10" :10% & ()- Osy) 10%& ()- Osy) 10%& ()- sy) 10% & ()
610% @ ‘(&)hg][[“}:h]é-ﬁ“ )pdiifiolrOeAtoY () 0" 10% ()-

| " &g10%&&' () - 3’\\A/"\(aSY g&w%@fw C%Géal#xb%gq & ()-

90"10% & & () - 9CC1_Q,D/9,HQ§(IMf()ny1| 10% (
C1-6 alkylsulfonyl C1.6 alkyl,
5 arylsulfonyl Cj.g alkyl,
aryl C1.¢ alkylsulfonyl,
aryl C1-¢ alkylsulfonyl Cj.¢ alkyl,
C1-6 alkylcarbonyl,
C1-g alkylcarbonyl C1-¢ alkyl,
10 arylcarbonyl C1-¢ alkyl,
aryl C1.¢ alkylcarbonyl,
aryl C1-¢ alkylcarbonyl C1-g alkyl,
C1.6 alkylthiocarbonylamino,
C1-6 alkylthiocarbonylamino C1.g alkyl,
15 arylthiocarbonylamino Cy.¢ alkyl,
aryl C1-¢ alkylthiocarbonylamino,
aryl C1-¢ alkylthiocarbonylamino Cj.g alkyl,
(C1-8 alkyl)paminocarbonyl C1-6 alkyl,
(aryl)paminocarbonyl C1.-¢ alkyl,
20 (aryl C3-8 alkyl)paminocarbonyl, and
(aryl C1-8 alkyl)paminocarbonyl C1-6 alkyl; or
R10 and R12 are taken together with the carbon atoms to which
they are attached to form a 5- to 7-membered monocyclic aromatic
or nonaromatic ring system having 0, 1, 2, 3, or 4 heteroatoms
25 selected from the group consisting of N, O, and S wherein the ring
nitrogen atoms are unsubstituted or substituted with one R1
substituent and the ring carbon atoms are unsubstituted or
gubstituted with one or two R1 substituents,
and wherein any of the alkyl groups of R10, R11, R12, and R13 are either
30 unsubstituted or substituted with one to three R1 substituents;

wherein

each m is independently an integer from 0 to 6;
each n is independently an integer from 0 to 6
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" &f 109% & ()-deégg/i ﬁ‘hl(%f,\lgﬁgfy&lg)a B iO%' & ()- "109%& ()- 44 May 2002 1°
' - hi L NAGLO: z--#10%"; & ()- e (N
e B L e ) ie
ni1aRS ) LkvU410!  S'109R & ()- "& 10% & ()- 10" 10" 10" \9(1); o
0 FL0%8 ()- 90 #10M@ G () - LKGKL IV NI [ iviatd 0! €109 RN
& 109 & ()eagor O éh’é’éaiﬁ% ﬁ%é(@f/ﬁﬂ)l'tﬁ H+FLO% ()-S " *1109% & ()-
g_ {(1)00/2/ % Eg:fé\&éﬂg'islﬁiddﬁendwﬂy@n imtpggnyf@n?@?t%%;p’ prpvU310t! 10%& ()-Z
910G () - 20Dy BOBR et LB} dn h}(%@xlﬁ%ﬁ%&o(&);-ancblo%ﬁd ()- 109%& ()- gl
100 ! ! A - [ N
e ey muweeny o
%18 ()-9 "&gl0% & () - ] @10% & ()-9 OF@10%K & ()-9
T S Gl e g oD
o ¢ @#10/%/&&3'('2:9??31?““\/\/% Z9@10! 1 10 CO* @¥10%. "p& () - 52;@10% g ()
2. The compound of Claim 1 having a structural )

10 formula selected from the group consisting of

v
CO,R®
N—(CHz)%g( 2

X=Y—N
- -a.. . H7 Hs

R‘H R12 ,

Ris )
15
wherein the dotted line & represents a single or a double bond, provided
. that when a represents a double bond, the double bond carbon atoms are
ubstituted only with B-° and R'%;
20

X is
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10%:1 ara ()1 PRI A % Chteibla b sERAEbapd R i Rial br )
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10 3. The compound of Claim 2 having structural formula

Ii 9
XN N CHz)BQ(Can‘

R13 R’ R®

15 R11 R12 ,

wherein the dotted line a represents a single or a double bond, provided that when a
represents a double bond, the double bond carbon atoms are substituted only with R
and Rlz; and

20  Xis selected from the group consisting of

/\/Fﬂ R R?
. (ﬁm; e (ﬁm\
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6. The compound of Claim 5 wherein Y is selected from
the group consisting of

10
~(CH2)m-,

-(CH2)m-0-(CH2)n-,
-(CH2)m-NR4-(CH2)n-,
-(CH2)m-S-(CH2)n-,

15 -(CH2)m-SO-(CH2)n-,
-(CH2)m-S02-(CH2)n-,
-(CH2)m-0O-(CH2)n-O-(CH2)p-,
-(CH2)m-0-(CH2)n-NR4-(CH2)p-,
-(CH2)m-NR4-(CH2)n-NR4-(CH2)p-, and

20 -(CH2)m-NR4-(CH2)n-0-(CH2)p-,

. wherein any methylene (CH2) carbon atom in Y, other than in R4, can
be substituted by one or two R3 substituents.
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" 10M#MLO MEHL O i 81D Weﬁﬁyleﬁémfmxbbn@t%ﬁﬂﬁ‘i/ Y& oth el@;hééqw/‘gea(n) -
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& ()- Y10%g" &bsubs n 6w ylostatarepss,

m and n are integers from 0-4,
and vis 0.

10 8. The compound of Claim 7 wherein Y is

(CH2)m or (CH2)m-NR4-(CH2)p,
wherein any methylene (CH2) group in Y, other than in R4, can be
substituted by one or two R3 substituents.
15
9. The compound of Claim 8 wherein each R3 is
independently selected from the group consisting of
hydrogen,
fluoro,
20 trifluoromethyl,
aryl,
C1.8 alkyl,
arylCi-6 alkyl
hydroxyl,
25 0X0,
arylaminocarbonyl,
aryl C1-5 alkylaminocarbonyl,
aminocarbonyl, and
aminocarbonyl Ci.g alkyl;
30
and each R4 is independently selected from the group consisting of
hydrogen,
aryl,
C3-8 cycloalkyl,
35 C1-8 alkyl,
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10. The compound of Claim 9 wherein R6, R7, and RS are
each hydrogen and RS is selected from the group consisting of
hydrogen,
15 aryl,
C1.-g alkyl,
aryl-C=C-(CH2)t-,
aryl C1-g alkyl,
CH2=CH-(CH2)t-, and
20 HC=C-(CH2)t-.

11.  The compound of Claim 10 wherein R10, R11, R12

and R13 are each independently selected from the group consisting of
hydrogen, aryl, C1-galkyl, and arylCj.galkyl.

12. The compound of Claim 10 wherein R? is selected
from the group consisting of hydrogen, methyl, and ethyl.

13. The compound of Claim 12 wherein R9 is hydrogen.
30
14. The compound of Claim 9 wherein RS, RS, and R8 are
each hydrogen and R7 is selected from the group consisting of
hydrogen,
aryl,
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aryl C1-6 alkylcarbonylamino,

aryl Ci.¢ alkylcarbonylamino Cj-¢ alkyl,
aminocarbonylaminoe Cj.¢ alkyl,

(C1-8 alkyl)paminocarbonylamino,

20 (C1-8 alkyl)paminocarbonylamino Cj-¢ alkyl,
(aryl)paminocarbonylamino Cj1.¢ alkyl,
arylaminocarbonylamino,

(aryl C1-8 alkyl)paminocarbonylamino,
(aryl C1-8 alkyl)paminocarbonylamino C1-6 alkyl,

25 aminosulfonylamino Ci1.¢6 alkyl,

(C1-8 alkyl)paminosulfonylamino,
(C1-8 alkyDpaminosulfonylamine C1-6 alkyl,
(aryl)paminosulfonylamine C1.-6 alkyl,
(aryl C3.8 alkyl)paminosulfonylamino,
30 (aryl C1-8 alkyl)paminosulfonylamine C3.¢ alkyl,
l C1-6 alkylthiocarbonylamino,
C1.-6 alkylthiocarbonylamino Ci.¢ alkyl,
arylthiocarbonylamino C1.g alkyl,
aryl C1.¢ alkylthiocarbonylamino, and
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13, #10%a&' () - Sl@.O%& )- oI 0%1'a&t§ 1096 " f & (

03f #1 10% & () - ; NVWKYeovl#10 The Sompound o Clalm 14 wheremR is selected

from the group consisting of
5 hydrogen,

aryl,
C1-8 alkylcarbonylamino,
aryl C1-6 alkylcarbonylamino,
arylcarbonylamino,

10 C1-8 alkylsulfonylamino,
aryl C1.¢ alkylsulfonylamino,
arylsulfonylamino,
C1-8 alkoxycarbonylamino,
aryl C1-8 alkoxycarbonylamino,

15 arylaminocarbonylamino,
(C1-8 alkyl)paminocarbonylamino,
(aryl C1.8 alkyl)paminocarbonylamino,
(C1-8 alkyl)paminosulfonylaminoe, and
(aryl C1.-8 alkylpaminosulfonylamino.

20
16. The compound of Claim 15 wherein R10, R11, R12,
and R13 are each independently selected from the group consisting of
hydrogen, aryl, Ci-galkyl, and arylCi.g alkyl.
25 17. The compound of Claim 15 wherein R is selected
from the group consisting of hydrogen, methyl, and ethyl.
18. The compound of Claim 17 wherein R? is
hydrogen.
30

19. The compound of Claim 9 selected from the group
consisting of
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10  3(S)-(3-Fluorophenyl)-3-{2-0x0-3-[3-(5,6,7,8-tetrahydro-[1,8lnaphthyridin-
2-yl)-propyll-imidazolidin-1-yl}-propionic acid,

3(R)-(3-Fluorophenyl)-3-{2-0x0-3-[3-(5,6,7,8-tetrahydro-[1,8Inaphthyridin-
2-y1)-propyll-imidazelidin-1-yl}-propionic acid,

15
3-(8-Fluorophenyl)-3-{2-0x0-3-[3-(5,6,7,8-tetrahydro-[ 1,8]naphthyridin-2-
yl)-propyl}-imidazolidin-1-yl}-propionic acid,

3(S)-(Quinolin-8-y1)-3-{2-0x0-8-[3-(5,6,7,8-tetrahydro-[1,8Inaphthyridin-2-
20  yb)-propyll-imidazolidin-1-yl}-propionic acid,

3(R)-(Quinolin-3-yl)-3-(2-0x0-3-[3-(5,6,7,8-tetrahydro-[ 1,8 Inaphthyridin-2-
yl)-propyll-imidazolidin-1-yl}-propionic acid,

25  3-(Quinolin-3-yl)-3-{2-0x0-3-[3-(5,6,7,8-tetrahydro-[1,8Inaphthyridin-2-yl)-
propyl]-imidazolidin-1-yl}-propionic acid,

3(S)-(Ethynyl)-8-{2-0x0-3-[3-(5,6,7,8-tetrahydro-[1,8]naphthyridin-2-yl)-
propyl}-imidazolidin-1-yl}-propionic acid,

30
3(R)-(Ethynyl)-3-{2-0x0-3-[3-(5,6,7,8-tetrahydro-[1,8Inaphthyridin-2-yl)-
propyl)-imidazolidin-1-yl}-propionic acid,

3-(Ethynyl)-3-{2-0x0-3-[3-(5,6,7,8-tetrahydro-[1,8]naphthyridin-2-yl)-
35 propyll-imidazolidin-1-yl}-propionic acid,
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10% & () - f#Sl %' () - - 0% &
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yl)-propyl}-4-methyl-imidazolidin-1-yl}-propionic acid,

3(R)-(Pyridin-3-yl1)-3-{2-0x0-3-[3-(5,6,7,8-tetrahydro-{1,8Inaphthyridin-2-
15 yl)-propyll-4-methyl-imidazolidin-1-yl}-propionic acid,

3-(Pyridin-3-yl)-3-{2-0x0-3-[3-(5,6,7,8-tetrahydro-[1,8Inaphthyridin-2-yl)-
propyl}-4-methyl-imidazolidin-1-yl}-propionic acid,

20 3(S)-(6-Methoxypyridin-3-yl)-3-(2-0x0-3-[3-(5,6,7,8-tetrahydro-
[1,8Inaphthyridin-2-yl)-propyl}-imidazolidin-1-yl}-propionic acid,

3(R)-(6-Methoxypyridin-3-y1)-3-{2-0x0-3-[3-(5,6,7,8-tetrahydro-
[1,8Inaphthyridin-2-yl)-propyl}-imidazolidin-1-yl}-propionic acid,

3-(6-Methoxypyridin-3-yl)-3-{2-0x0-3-{3-(5,6,7,8-tetrahydro-
[1,8Inaphthyridin-2-yl)-propyl}-imidazolidin-1-yl}-propionic acid,

3(S)-(6-Ethoxypyridin-3-yl)-3-(2-ox0-3-[3-(5,6,7,8-tetrahydro-
30 . [1,8Inaphthyridin-2-yl)-propyll-imidazolidin-1-yl}-propionic acid,

3(R)-(6-Ethoxypyridin-3-yl)-3-(2-0%0-3-[3-(5,6,7,8-tetrahydro-
[1,8lnaphthyridin-2-yl)-propyl}-imidazolidin-1-yl}-propionic acid,
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[1,8Inaphthyridin-2-yl)-propyl}-imidazolidin-1-yl}-propionic acid,

3-(4-Methoxyquinolin-7-yl)-3-{2-0x0-3-[3-(5,6,7,8-tetrahydro-
[1,8]naphthyridin-2-yl)-propyl]l-imidazolidin-1-yl}-propionic acid,

15  3(S)-(6-Amino-pyridin-3-y1)-3-{2-0x0-3-[3-(5,6,7,8-tetrahydro-
[1,8Inaphthyridin-2-yl)-propyll-imidazolidin-1-yl}-propionic acid,

3(R)-(6-Amino-pyridin-3-yl)-3-{2-0x0-3-[3-(5,6,7,8-tetrahydro-

[1,8Inaphthyridin-2-yl)-propyll}-imidazolidin-1-yl}-propionic acid,
20

3-(6-Amino-pyridin-3-yl)-3-{2-0x0-3-[3-(5,6,7,8-tetrahydro-

[1,8Inaphthyridin-2-yl)-propyl]-imidazolidin-1-yl}-propionic acid,

3-(S)-(4-Methyl-3-0x0-3,4-dihydro-2H-benzo[1,4]oxazin-7-yl)-3-{2-0x0-3- [3-
25 (5,6,7,8-tetrahydro-[1,8Inaphthyridin-2-yl)-propyl]-imidazolidin-1-yl}-
propionic acid,

3-(R)-(4-Methyl-3-0x0-3,4-dihydro-2H-benzo[ 1,4]oxazin-7-yl)-3-{2-0x0-3- [3-
(5,6,7,8-tetrahydro-[1,8Inaphthyridin-2-yl)-propyll-imidazolidin-1-yl}-
30 ‘ propionic acid,

3-(4-Methyl-3-0x0-3,4-dihydro-2H-benzo[1,4loxazin-7-yl)-3-{2-0x0-3- [3-
(5,6,7,8-tetrahydro-[1,8Inaphthyridin-2-yl)-propyll-imidazolidin-1-yl}-
propionic acid,

35
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"1 g10%& () - le Y-z Z109M& & 10% & () - 10&10&10&
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10%& ()-F 5 Y ﬁ,épné%‘%tﬁ}'ﬁﬁin-a-}B-ﬁ%&ﬁzi—xﬁ:idazolidin-l-yl}-propiom‘c acid,

3-(6-Methylamino-pyridin-3-yl)-3-(2-o0x0-3-[3-(5,6,7,8-tetrahydro-
{1,8Inaphthyridin-2-yl)-propyl}-imidazolidin-1-yl}-propionic acid,

10  3(S)-(2-Fluoro-biphenyl-4-yl)-3-{2-0x0-3-{3-(5,6,7,8-tetrahydro-
[1,8]napthyridin-2-yl)-propyl}-imidazolidin-1-yl}-propionic acid,

3(R)-(2-Fluoro-biphenyl-4-yl)-3-{2-0x0-3-[3-(5,6,7,8-tetrahydro-

[1,8Inapthyridin-2-yl)-propyl}-imidazolidin-1-yl}-propionic acid,
15

3-(2-Fluoro-biphenyl-4-y1)-3-{2-0x0-3-[3-(5,6,7,8-tetrahydro-

{1,8Inapthyridin-2-yl)-propyll-imidazolidin-1-yl}-propionic acid,

3(5)-(2-0Ox0-2,3-dihydro-benzoxazol-6-yl)-3-{2-0x0-3-[3-(5,6,7,8-tetrahydro-
20 [1,8lnapthyridin-2-yl)-propyll-imidazolidin-1-yl}-propionic acid,

3(R)-(2-0Ox0-2,3-dihydro-benzoxazol-6-yl)-3-{2-o0x0-3-[3-(5,6,7,8-tetrahydro-
[1,8lmapthyridin-2-yl)-propyll-imidazolidin-1-yl}-propionic acid,

25 3-(2-Oxo0-2,3-dihydro-benzoxazol-6-yl)-3-{2-0x0-3-[3-(5,6,7,8-tetrahydro-
(1,8Inapthyridin-2-yl)-propyl}-imidazolidin-1-yl}-propionic acid,

3(S)-(4-Ethoxy-3-fluorophenyl)-3-{2-0x0-3-[3-(5,6,7,8-tetrahydro-

[1,8Inapthyridin-2-yl)-propyl]-imidazolidin-1-yl}-propionic acid,
30

3(R)-(4-Ethoxy-3-fluorophenyl)-3-{2-oxo0-3-[3-(5,6,7,8-tetrahydro-

[1,8]napthyridin-2-yl)-propyl]-imidazolidin-1-yl}-propionic acid,

3-(4-Ethoxy-3-fluorophenyl)-3-{2-0x0-3-[3-(5,6,7,8-tetrahydro-
35 [1,8napthyridin-2-yl)-propyl}-imidazolidin-1-yl}-propionic acid,
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[1,8naphthyridin-2-yl)-propyl}-imidazolidin-1-yl}-propionic acid,

3(S)-{2-0x0-3-[3-(5,6,7,8-tetrahydro-[1,8Inaphthyridin-2-yl)-propyl}-
imidazolidin-1-yl}-pent-4-enoic acid,

3(R)-{2-0x0-3-[3-(5,6,7,8-tetrahydro-[1,8)naphthyridin-2-yl)-propyl}-
imidazolidin-1-yl}-pent-4-enoic acid,

3-{2-Ox0-3-[3-(5,6,7,8-tetrahydro-[1,8Inaphthyridin-2-yl)-propyll-
30 imidazolidin-1-yl}-pent-4-enoic acid,

3(S)-(5-Ethoxy-pyridin-3-y1)-3-(3-{_3-[6-(4-methoxy-benzylamino)-pyridin-z-
y1}-propyl}-2-oxo-imidazolidin-1-yl)-propionic acid,
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(5,6,7,8-tetrahydro-[1,8}naphthyridin-2-yl)propyll-imidazolidin-1-

yl)propionic acid,

3-(2-0x0-2,3-dihydro-1H-4-oxa-1,5-diaza-naphthalen-7-yl)-3-{2-0x0-3-[3-
25 (5,6,7,8-tetrahydro-[1,8Jnaphthyridin-2-yl)propyl}-imidazolidin-1-
yl)propionic acid,

3(S)-(2,3-Dihydro-1H-4-0xa-1,5-diaza-naphthalen-7-yl)-3-{2-0x0-3-[3-
(5,6,7,8-tetrahydro-{1,8Inaphthyridin-2-yl)propyl}-imidazolidin-1-
30  yllpropionic acid,

3(R)-(2,3-Dihydro-1H-4-0xa-1,5-diaza-naphthalen-7-yl)-3-{2-0x0-3-[3-
(5,6,7,8-tetrahydro-[1,8lnaphthyridin-2-yl)propyll-imidazolidin-1-
yl}propionic acid,
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25  3-(3,4-Dihydro-2H-1-0xa-4,5-diaza-naphthalen-7-yl)-3-{2-0x0-3-[3-(5,6,7,8-
tetrahydro-[1,8lnaphthyridin-2-yl)propyll-imidazolidin-1-yl}propionic

acid,

3-(Furo[2,3-b]pyridin-6-y1)-3-{2-0x0-3-{3-(5,6,7,8-tetrahydro-
30 [1,8Inaphthyridin-2-yDpropyllimidazolidin-1-yl}propionic acid,

3(S)-(Furo[2,3-b}pyridin-6-yl1)-3-{2-0x0-3-[3-(5,6,7,8-tetrahydro-
[1,8Inaphthyridin-2-yl)propyllimidazolidin-1-yl}propionic acid,
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[1,8]naphthyridin-2-yl)propyllimidazolidin-1-yl}propionic acid,

3(S)-(2,3-Dihydrofuro[2,3-b]pyridin-6-yl)-3-(2-ox0-3-[3-(5,6,7,8-tetrahydro-
5 [1,8Inaphthyridin-2-yl)propyllimidazolidin-1-yl}propionic acid,

3(R)-(2,3-Dihydrofuro[2,3-b]pyridin-6-yl)-3-(2-0x0-3-[3-(5,6,7,8-tetrahydro-
[1,8lnaphthyridin-2-yl)propyllimidazolidin-1-yl}propionic acid,

10  3-(2,3-Dihydrofuro[2,3-b]pyridin-6-yl)-3-(2-0x0-3-[3-(5,6,7,8-tetrahydro-
[1,8Inaphthyridin-2-yl)propyllimidazolidin-1-yl}propionic acid,

3(S)-(Furo[3,2-blpyridin-6-y1)-3-{2-0x0-3-[3-(5,6,7,8-tetrahydro-
[1,8Inaphthyridin-2-yl)propyllimidazolidin-1-yl}propionic acid,
5
3(R)-(Furo[3,2-b]pyridin-6-yl)-3-{2-0x0-3-[3-(5,6,7,8-tetrahydro-
(1,8Inaphthyridin-2-yl)propyllimidazolidin-1-yl}propionic acid,

3-(Furo[3,2-b]lpyridin-6-yl)-3-{2-0x0-3-[3-(5,6,7,8-tetrahydro-
20 [1,8Inaphthyridin-2-yl)propyllimidazolidin-1-yl}propionic acid,

3(S)-(2,3-Dihydrofuro[3,2-b)pyridin-6-yl)-3-{2-0x0-3-[3-(5,6,7,8-tetrahydro-
[1,8Inaphthyridin-2-yl)propyllimidazolidin-1-yllpropionic acid,

25 3(R)-(2,3-Dihydrofuro[3,2-b]pyridin-6-yl)-3-(2-0xc-3-[3-(5,6,7,8-tetrahydro-
[1,8]naphthyridin-2-yl)propyllimidazolidin-1-yl}propionic acid,

3-(2,3-Dihydrofuro[3,2-blpyridin-6-yl)-3-{2-0x0-3-[3-(5,6,7,8-tetrahydro-
(1,8lnaphthyridin-2-yl)propyllimidazolidin-1-yl}propionic acid,

30
3(S)-(Benzimidazol-2-yl)-3-(2-0x0-3-{3-(5,6,7,8-tetrahydro-
[1,8Inaphthyridin-2-yl)propyllimidazolidin-1-yl)propionic acid,

3(R)-(Benzimidazol-2-yl)-3-(2-0x0-3-[3-(5,6,7,8-tetrahydro-
35 [1,8Inaphthyridin-2-yl)propyllimidazolidin-1-yl)propionic acid,
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2-yl)propyllimidazolidin-1-yl)propionic acid,

5 3(S)-(1H-Imidazo[4,5-c]pyridin-2-yl)-3-(2-0x0-3-[3-(5,6,7,8-tetrahydro-
[1,8Inaphthyridin-2-yl)propyll-imidazolidin-1-yl)propionic acid,

3(R)-(1H-Imidazo[4,5-c]pyridin-2-y1)-3-(2-0x0-3-[3-(5,6,7,8-tetrahydro-
[1,8Inaphthyridin-2-yl)propyl)-imidazolidin-1-yl)propionic acid,

10
3-(1H-Imidazo[4,5-c]pyridin-2-yl)-3-(2-o0x0-3-[3-(5,6,7,8-tetrahydro-
(1,8Inaphthyridin-2-yl)propyll-imidazolidin-1-yl)propionic acid,

3(S)-(Benzoxazol-2-yl)-3-(2-0x0-3-[3-(5,6,7,8-tetrahydro-[1,8Inaphthyridin-
15 2-yl)propyllimidazolidin-1-yl)propionic acid,

3(R)-(Benzoxazol-2-yl)-3-(2-0x0-3-[3-(5,6,7,8-tetrahydro-[1,8Inaphthyridin-
2-yl)propyllimidazolidin-1-yl)propionic acid,

20 3-(Benzoxazol-2-yl)-3-(2-ox0-3-[3-(5,6,7,8-tetrahydro-[1,8Inaphthyridin-2-
yDpropyllimidazolidin-1-yl)propionic acid,

3(S)-(1-Methyl-1H-pyrazol-4-y1)-3-(2-0x0-3-[3-(5,6,7,8-tetrahydro-
[1,8Inaphthyridin-2-yl)propyl}l-imidazolidin-1-yl)propionic acid,

3(R)-(1-Methyl-1H-pyrazol-4-y1)-3-(2-0x0-3-[3-(5,6,7,8-tetrahydro-
[1,8Inaphthyridin-2-yl)propyll-imidazolidin-1-yl)propionic acid,

3-(1-Methyl-1H-pyrazol-4-yl)-3-(2-0x0-3-[3-(5,6,7,8-tetrahydro-
30 [1,8Inaphthyridin-2-yl)propyl]-imidazolidin-1-yl)propionic acid,

and the pharmaceutically acceptable salts thereof.
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yl)-propyll-imidazolidin-1-yl}-propionic acid,

3(R)-(Quinolin-3-y1)-3-{2-0x0-3-[3-(5,6,7,8-tetrahydro-[1,8Jnaphthyridin-2-
20  yl)-propyll-imidazolidin-1-yl}-propionic acid,

3(S)-(Ethynyl)-3-{2-0x0-3-[3-(5,6,7,8-tetrahydro-[1,8Inaphthyridin-2-yl)-
propyll-imidazolidin-1-yl}-propionic acid,

25 3(R)-(Ethynyl)-3-{2-0x0-3-[3-(5,6,7,8-tetrahydro-[1,8Inaphthyridin-2-yl)-
propyl]-imidazolidin-1-yl}-propionic acid,

3(S)-(Pyridin-3-y1)-3-{2-0x0-3-[3-(5,6,7,8-tetrahydro-{1,8lnaphthyridin-2-
yl)-propyl]-imidazolidin-1-yl}-propionic acid,

30 .
3(R)-(Pyridin-3-yl)-3-{2-0x0-3-[3-(5,6,7,8-tetrahydro-[1,8Inaphthyridin-2-
y1)-propyl}-imidazolidin-1-yl}-propionic acid,
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5 ylI)-propyl]-4-methyl-imidazolidin-1-yl}-propionic acid,
3(S)-(6-Methoxypyridin-3-y1)-3-{2-0x0-3-[3-(5,6,7,8-tetrahydro-
[1,8]naphthyridin-2-yl)-propyl]-imidazolidin-1-yl}-propionic acid,

10 3(R)-(6-Methoxypyridin-3-yl)-3-{2-0x0-3-[3-(5,6,7,8-tetrahydro-
{1,8Imaphthyridin-2-yl)-propyll-imidazolidin-1-yl}-propionic acid,

3(S)-(6-Ethoxypyridin-3-y1)-3-{2-0x0-3-[3-(5,6,7,8-tetrahydro-

[1,8Inaphthyridin-2-yl)-propyl]l-imidazolidin-1-yl}-propionic acid,
15

3(R)-(6-Ethoxypyridin-3-yl)-3-(2-0x0-3-[3-(5,6,7,8-tetrahydro-

[1,8]naphthyridin-2-yl)-propyl}-imidazolidin-1-yl}-propionic acid,

3(S)-(4-Methoxyquinolin-7-yl)-3-{2-0x0-3-[3-(5,6,7,8-tetrahydro-
20 [1,8]naphthyridin-2-yl)-propyll-imidazolidin-1-yl}-propionic acid,
bis(trifluoroacetate) salt,

3(R)-(4-Methoxyquinolin-7-yl)-3-{2-0x0-3-[3-(5,6,7,8-tetrahydro-
[1,8]naphthyridin-2-yl)-propyll-imidazolidin-1-yl}-propionic acid,

3(S)-(6-Amino-pyridin-3-yl)-3-{2-0x0-3-[3-(5,6,7,8-tetrahydro-
[1,8Inaphthyridin-2-yl)-propyl)-imidazolidin-1-yl}-propionic acid,

3(R)-(6-Amino-pyridin-3-yl)-3-{2-0x0-3-[3-(5,6,7,8-tetrahydro-
30 [1,8Inaphthyridin-2-yl)-propyl]-imidazolidin-1-yl}-propionic acid,

3-(S)-(4-Methyl-3-0x0-3,4-dihydro-2H-benzo[1,4]oxazin-7-yl)-3-{2-0x0-3- [3-
(5,6,7,8-tetrahydro-{1,8Inaphthyridin-2-yl)-propyll-imidazolidin-1-yl}-
propionic acid, '
35
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20 3(R)-(2-Oxo0-2,3-dihydro-benzoxazol-6-yl)-3-{2-0x0-3-[3-(5,6,7,8-tetrahydro-

[1,8Inapthyridin-2-yl)-propyll-imidazolidin-1-yl}-propionic acid,

10'1

3(S)-(4-Ethoxy-3-fluorophenyl)-3-{2-0x0-3-[3-(5,6,7,8-tetrahydro-
[1,8Inapthyridin-2-yl)-propyl]-imidazolidin-1-yl}-propionic acid,

3(R)-(4-Ethoxy-3-fluorophenyl)-3-{2-ox0-3-[3-(5,6,7,8-tetrahydro-
[1,8Inapthyridin-2-yl)-propyl]-imidazolidin-1-yl}-propionic acid,

3(S)-(5-Ethoxy-pyridin-3-yl)-3-{2-0x0-3-[3-(5,6,7,8-tetrahydro-
30 [1,8]naphthyridin-2-yl)-propyl]-imidazolidin-1-yl}-propionic acid,

3(R)-(5-Ethoxy-pyridin-3-yl)-3-(2-0x0-3-[3-(5,6,7,8-tetrahydro-
{1,8lnaphthyridin-2-yl)-propyl]-imidazolidin-1-yl}-propionic acid,
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(5,6,7,8-tetrahydro-[1,8Inaphthyridin-2-yl)propyl]-imidazolidin-1-
35 yllpropionic acid,
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3(S)-(3-Oxo0-3,4-dihydro-2H-1-0xa-4,5-diaza-naphthalen-7-yl)-3-{2-0x0-3-[3-
(5,6,7,8-tetrahydro-[1,8lnaphthyridin-2-yl)propyl}-imidazolidin-1-
yl}propionic acid,

10 3(R)-(3-Ox0-3,4-dihydro-2H-1-0xa-4,5-diaza-naphthalen-7-yl)-3-{2-0x0-3-[3-
(5,6,7,8-tetrahydro-{1,8Inaphthyridin-2-yl)propyl}-imidazolidin-1-
yl}propionic acid,

3(S)-(8,4-Dihydro-2H-1-0xa-4,5-diaza-naphthalen-7-yl)-3-{2-0x0-3-[3-
15 (5,6,7,8-tetrahydro-[1,8Inaphthyridin-2-yl)propyl}-imidazolidin-1-
yllpropionic acid,

3(R)-(3,4-Dihydro-2H-1-0xa-4,5-diaza-naphthalen-7-yl)-3-{2-0x0-3-[3-
(5,6,7,8-tetrahydro-[1,8Inaphthyridin-2-yl)propyl]l-imidazolidin-1-
20 yl}propionic acid,

3(S)-(Furo[2,3-blpyridin-6-y1)-3-{2-0x0-3-[3-(5,6,7,8-tetrahydro-
[1,8Inaphthyridin-2-yl)propyllimidazolidin-1-yl}propionic acid,

25 3(R)-(Furo[2,3-b}pyridin-6-y1)-3-{2-0x0-3-[3-(5,6,7,8-tetrahydro-
[1,8Inaphthyridin-2-yl)propyllimidazolidin-1-yl}propionic acid,

3(S)-(2,3-Dihydrofuro[2,3-blpyridin-6-yl)-3-{2-0x0-3-[3-(5,6,7,8-tetrahydro-
{1,8]naphthyridin-2-yl)propyllimidazolidin-1-yl}propionic acid,

30
3(R)-(2,3-Dihydrofuro[2,3-b)pyridin-6-yl)-3-{2-0x0-3-[3-(5,6,7,8-tetrahydro-
[1,8lnaphthyridin-2-yl)propyllimidazolidin-1-yl}propionic acid,

3(S)-(Furo[3,2-blpyridin-6-y1)-3-{2-0x0-3-[3-(5,6,7,8-tetrahydro-
35 [1,8]naphthyridin-2-yl)propyllimidazolidin-1-yl}propionic acid,
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3(R)-(Benzimidazol-2-y1)-3-(2-0x0-3-[3-(5,6,7,8-tetrahydro-
15 [1,8lnaphthyridin-2-yl)propyllimidazolidin-1-yl)propionic acid,

3(S)-(1H-Imidazo[4,5-c]pyridin-2-y1)-3-(2-0x0-3-[3-(5,6,7,8-tetrahydro-
[1,8]naphthyridin-2-yl)propyll-imidazolidin-1-yl)propionic acid,

20 3(R)-(1H-Imidazo[4,5-c]pyridin-2-yl)-3-(2-0x0-3-[3-(5,6,7,8-tetrahydro-
[1,8Inaphthyridin-2-yl)propyll-imidazolidin-1-yl)propionic acid,

3(S)-(Benzoxazol-2-yl)-3-(2-0x0-3-[3-(5,6,7,8-tetrahydro-[1,8Jnaphthyridin-
2-yl)propyllimidazolidin-1-yl)propionic acid,

25
3(R)-(Benzoxazol-2-yl1)-3-(2-0x0-3-[3-(5,6,7,8-tetrahydro-[1,8Inaphthyridin-
2-yl)propyllimidazolidin-1-yl)propionic acid,

3(S)-(1-Methyl-1H-pyrazol-4-yl)-3-(2-0x0-3-[3-(5,6,7,8-tetrahydro-
30  [1,8]naphthyridin-2-yl)propyl]l-imidazolidin-1-yl)propionic acid,

3(R)-(1-Methyl-1H-pyrazol-4-yl)-3-(2-0x0-3-[3-(5,6,7,8-tetrahydro-
[1,8]naphthyridin-2-yl)propyl]l-imidazolidin-1-yl)propionic acid,

35 and the pharmaceutically acceptable salts thereof.
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15 [1,8Inaphthyridin-2-yl)-propyll}-imidazolidin-1-yl}-propionic acid,

3(S)-(6-Ethoxypyridin-3-yl)-3-{2-ox0-3-[3-(5,6,7,8-tetrahydro-
[1,8Inaphthyridin-2-yl)-propyl}-imidazolidin-1-yl}-propionic acid,

20 3(S)-(4-Methoxyquinolin-7-yl)-3-{2-0x0-3-[3-(5,6,7,8-tetrahydro-
[1,8Inaphthyridin-2-yl)-propyl]-imidazolidin-1-yl}-propionic acid,
bis(trifluoroacetate) salt,

3(S)-(6-Methylamino-pyridin-3-yl)-3-{2-0x0-3-[3-(5,6,7,8-tetrahydro-
25 [1,8Inaphthyridin-2-yl)-propyl}-imidazolidin-1-yl}-propionic acid,

3(S)-(4-Ethoxy-3-fluorophenyl)-3-{2-0x0-3-[3-(5,6,7,8-tetrahydro-
[1,8Inapthyridin-2-yl)-propyl}-imidazolidin-1-yl}-propionic acid,

30  3(S)-(Furo[2,3-b]pyridin-6-yl)-3-{2-0x0-3-[3-(5,6,7,8-tetrahydro-
[1,8Inaphthyridin-2-yl)propyllimidazolidin-1-yl}propionic acid,

3(S)-(Furo[3,2-b]pyridin-6-y1)-3-{2-0x0-3-[3-(5,6,7,8-tetrahydro-
[1,8]naphthyridin-2-yl)propyllimidazolidin-1-yl}propionic acid,
35
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3(S)-(Benzimidazol-2-y1)-3-(2-0x0-3-[3-(5,6,7,8-tetrahydro-
[1,8Inaphthyridin-2-yl)propyllimidazolidin-1-yl)propionic acid,

3(S)-(Benzoxazol-2-yl)-3-(2-0x0-3-[3-(5,6,7,8-tetrahydro-[1,8 Inaphthyridin-
2-yl)propyllimidazolidin-1-yl)propionic acid,

and the pharmaceutically acceptable salts thereof.

22. A pharmaceutical composition comprising a
compound according to Claim 1 and a pharmaceutically acceptable
carrier.

23.- A pharmaceutical composition made by combining a
compound according to Claim 1 and a pharmaceutically acceptable
carrier.

24, A process for making a pharmaceutical composition
comprising combining a compound according to Claim 1 and a
pharmaceutically acceptable carrier.

25. The composition of Claim 22 which further comprises
an active ingredient selected from the group consisting of

a) an organic bisphosphonate or a pharmaceutically
acceptable salt or ester thereof,

b) an estrogen receptor modulator,

c) a cytotoxic/antiproliferative agent,

d) a matrix metalloproteinase inhibitor,

e) an inhibitor of epidermal-derived, fibroblast-derived, or
platelet-derived growth factors,

f) an inhibitor of VEGF,

g) an inhibitor of Flk-1/KDR, Fit-1, Tck/Tie-2, or Tie-1,

h) a cathepsin K inhibitor, and

i) a prenylation inhibitor, such as a farnesyl transferase
inhibitor or a geranylgeranyl transferase inhibitor or a dual
farnesyl/geranylgeranyl transferase inhibitor;
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and mixtures thereof.

26.  The composition of Claim 25 wherein said active
ingredient is selected from the group consisting of
a) an organic bisphosphonate or a pharmaceutically
acceptable salt or ester thereof,
b) an estrogen receptor modulator, and
c) cathepsin K inhibitor;
and mixtures thereof.

27. The composition of Claim 26 wherein said organic bisphosphonate
or pharmaceutically acceptable salt or ester thereof is alendronate monosodium
trinydrate.

28. The composition of Claim 25 wherein said active ingredient is
selected from the group consisting of

a) a cytotoxic/antiproliferative agent,
b) a matrix metalloproteinase inhibitor,
c) an inhibitor of epidermal-derived, fibroblast-derived, or platelet-derived

growth factors,

d) an inhibitor of VEGF, and

e) an inhibitor of FIk-1/KDR, FIt-1, Tck/Tie-2, or Tie-1;
and mixtures thereof.

29. A use of a therapeutically effective amount of a compound
according to Claim 1 in the manufacture of a medicament for eliciting an integrin

receptor antagonizing effect in a mammal in need thereof.

30. The use of Claim 29 wherein the integrin receptor antagonizing

effect is an avp3 antagonizing effect.

31. The use of Claim 30 wherein the avp3 antagonizing effect is

selected from the group consisting of inhibition of
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bone resorption, restenosis, angiogenesis, diabetic retinopathy, macular
degeneration, inflammation, viral disease, and tumor growth.

32.  The use of Claim 31 wherein the avp3 antagonizing effect is the

inhibition of bone resorption.

33. The use of Claim 29 wherein the integrin receptor antagonizing
effect is an avB5 antagonizing effect.

34. The use of Claim 33 wherein the avp5 antagonizing effect is
selected from the group consisting of inhibition of restenosis, angiogenesis,
diabetic retinopathy, macular degeneration, inflammation, and tumor growth.

35. The use of Claim 29 wherein the integrin receptor antagonizing
effect is a dual avp3/avp5 antagonizing effect.

36.  The use of Claim 35 wherein the dual avp3/av35 antagonizing
effect is selected from the group consisting of inhibition of bone resorption,
restenosis, angiogenesis, diabetic retinopathy, macular degeneration,
inflammation, viral disease, and tumor growth.

37. The use of Claim 29 wherein the integrin antagonizing effect is an
ovp6 antagonizing effect.

38. The use of Claim 37 wherein the avp6 antagonizing effect is
selected from the group consisting of angiogenesis, inflammatory response, and
wound healing.

39. A use of a therapeutically effective amount of the composition of

Claim 22 in the manufacture of a medicament for eliciting an integrin receptor
antagonizing effect in a mammal in need thereof.
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40. A use of a therapeutically effective amount of the composition of
Claim 22 in the manufacture of a medicament for treating or preventing a
condition mediated by antagonism of an integrin receptor in a mammal in need
thereof.

41. A use of a therapeutically effective amount of the composition of
Claim 22 in the manufacture of a medicament for inhibiting bone resorption in a
mammal in need thereof.

42. A use of a therapeutically effective amount of the composition of
Claim 26 in the manufacture of a medicament for inhibiting bone resorption in a
mammal in need thereof.

43. A use of a therapeutically effective amount of the composition of
Claim 28 in the manufacture of a medicament for treating tumor growth in a
mammal in need thereof.

44. A use of a therapeutically effective amount of a compound
according to Claim 1 in combination with radiation therapy in the manufacture of a
medicament for treating tumor growth in a mammal in need thereof.

45. The compound of Claim 21 selected from the group
consisting of

3(S)-(2,3-Dihydro-benzofuran-6-yl)-3-(2-oxo-3-[3-(5,6,7,8-
tetrahydro[1,8]naphthyridin-2-yl}-propyl-imidazolidin-1-yl}-propionic acid,

3(S)-(Quinolin-3-yl)-3-{2-ox0-3-[3-(5,6,7,8-tetrahydro-[1,8]naphthyridin-2-
yl)-propyl]-imidazolidin-1-yl}-propionic acid,

3(S)-(6-Methoxypyridin-3-yl)-3-{2-ox0-3-[3-(5,6,7,8-tetrahydro-
[1,8]naphthyridin-2-yl)-propyl]-imidazolidin-1-yli}-propionic acid,
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3(S)-(6-Ethoxypyridin-3-yl)-3-{2-0x0-3-[3-(5,6,7,8-tetrahydro-
[1,8]naphthyridin-2-yl)-propyll-imidazolidin-1-yl}-propionic acid, and

3(S)-(4-Ethoxy-3-fluorophenyl)-3-{2-0x0-3-[3-(5,6,7,8-tetrahydro-
{1,8Inapthyridin-2-yl)-propyll-imidazolidin-1-yl}-propionic acid;

and the pharmaceutically acceptable salts thereof.
46. The compound of Claim 45 which is

3(8)-(2,3-Dihydro-benzofuran-6-yl)-3-{2-o0x0-3-[3-(5,6,7,8-tetrahydro-
(1,8Inaphthyridin-2-yl)-propyl]-imidazolidin-1-yl}-propionic acid,

or a pharmaceutically acceptable salt thereof.
47. The compound of Claim 45 which is

3(S)-(6-Methoxypyridin-3-y1)-3-{2-0x0-3-(3-(5,6,7,8-tetrahydro-
[1,8]naphthyridin-2-yl)-propyll-imidazolidin-1-yl)-propionic acid;

or a pharmaceutically acceptable salt thereof.
48. The compound of Claim 45 which is

3(S)-(Quinolin-3-y1)-3-(2-0x0-3-[3-(5,6,7,8-tetrahydro-[1,8}naphthyridin-2-
yl)-propyl]-imidazolidin-1-yl}-propionic acid;

or a pharmaceutically acceptable salt thereof.
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