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CASPASE | NHI BI TORS AND USES THEREOF Field of the
I nvention [0001] This invention relates to conpounds,

wanahsoeerposi ti ons thereof, that are useful as PeEPIE®5/010030

i nhi bitors. [0002] This invention also relates to
processes for preparing these conpounds . [0003] This
invention further relates to pharmaceutica

conposi tions conprising said conpounds and to the use
of the conpounds and conpositions thereof for the
treat nent of dIimpzowemant disoYdders Asta¥si®o caspase
-medi ated conditions . Background of the Invention

[ 0004] Ca8pa8@§1ﬂEe sondfittat Dbncatiel 3y Hpbgase
enzynes that are key mediators in inflanmation.

Caspase -
the active A A4

been |inked to the conversion of pro - |G F to IdF
and/ ofhi® Qm@lm@ﬁmu@]rﬁms (== g>r[140dfl]ty Bdth ILI b

| QQy @ssogl
mﬂ?h:$$#Ya fs |&H§a§% % o g%ungozgseég g
{5bed Maxch %&)9&“4?54&wllledlHMGQDVEMENnauutngEo

120(1 164 - 167 03);
At sl S RPN GarS, By 2558, p ncagpOrked

ﬁ% O)g ancéVEdancy\qqp%ﬁ“cW the &%@en@gr égSﬁaurlce
1661 2 ; i 0005] Caspases are al So key mediators
V n Gdneosi igmand g lpatdemiysicfeori sageptndsins  and .cekl Missouri
dlsassenbux [N.A . Thornberry, Chem Biol. , 5, pp.

1998)]. These signaling pathways vary
depending on cell type and stinulus, but all apoptosis
pat ways appear hQoLoReHER! tils %f&tectm
pat hway | eadi ng ins .
Caspases are |nvolved in both the effector phase of
i ' & hiRKeHHd urﬁ@@’%ﬁ@¥ﬁé§@téﬁlﬁﬁ§s to

rean [ n
Y%§%|q%+dﬁx€5g§ céébnergg%gggg% a &%@eh fethodology,

amdim@méapﬁf&ﬁcumﬁmm@seSxtha@y@memiamdlwedhbd the Lapeoving
phases of a [ 0006], The utility aof caspase

popt 0si s .,
i B oY t%‘ﬁp RO dPgSTetiy WS&@WﬁahﬁgﬁUapgeHé@eor such
S5 &S ApsaGhatad Mt &N 4rRakease oenveakbulifhges for
apopt osi's has been "denonstrat €d usi ng peptidi c caspase
$¢¢miguxwpur§@ﬁe$muﬁnﬁeﬁon mamnydethemopeirposeaspase

| nh| h tOI‘S : t Qe redu&zﬁel nf rCt Slgﬁedeveloped

éfﬁfﬁﬁédﬂﬁﬁ ﬁHbfﬁ¥Héé%ﬂ q&w@&tbgluﬂea@agraaheelqgtﬁat S.
deficit resulting fromstroke, to reduce post -

B3 Lemat R0 bigwtiost S .ahd 09/ (7F/3l: 4gPc al idefi Febripary 1, 2001,
%:E UL & Csxf’éﬁnt‘ # ‘A@ﬁ*owbﬁ*&%es gfsgfthht’;eob” s‘a&%ﬁ&&?g
ntnan I'ver destruction, o 1 nprove survival
@ANERA SN DX Ersdmgeiaditdg Yame&aaehoabl PaethUAgpl@ﬁation
281 (1998); . Endres et a

9] (gf 276 -

Rt S &t/ B ooty ﬂfov‘&}%ﬁwc?am@t 556|1r°—smfllf§ Fﬁsru%z 5, 2001,
I |

%Og%h 4Rl Yo e (f%é?l bigy ge ot BephBues y%‘nflt??@ed

asslgmmsosﬁuthe e sqp, ap@lacati¢24 6hd9BpLhl herein

Rodri quez et .al .,.J . EXp. . 84, . 2067.-2072
3(11%@3% %,eof.{jrﬁl%rréef(eraqnce a%lvggs%emg ggso éle% a
4899y - s RAOT] rdoneseeridegie riadt Bl EnBepkhEbfark
nature, such inhibitors are typically characterized by
RERISER YRAK g o| S ERTRBKoper B ssgistenedstpademark
ul a engt a I i Vi pra
o L e e )
ﬂ@dgm/ ainek dad e .ad‘sbrc_:b%k tion 1BEng1lBysvd)tﬂebysurveil1ance
Technologies , CR Cark and W.H . Mos, Eds. (Ellis
Hor wood, Chichester, England, 1990), pp. 92- 126].
Thi s has hanpered their devel opnment into effective
drugs. These and other studies with peptidic caspase
|nh|b|tors have dennnstrated that an aspartlc aC|d

.




repl aced by carbonyl; Rng Ais : wherein, in each
ring, any hydrogen atomis optionally and

wo pabspedrdent | y repl aced by R4 and any set of tROT/US2005/010030

10

15

20

25

30

hydr ogen atons bound to the sane atomis optionally

and independently replaced by carbonyl;R3 is

al i phatic, cycloaliphatic, aryl, heterocyclyl,

het er oaryl cycloaliphatic - aliphatic - , aryI

a$¢cpkna1ﬁ:>c systeet emmﬂ%ﬂed odl icpHeHiters;, vépeo processing
heteroar | tic or boun

t ig" Js%rf“re at omnllelci osgeelilhesr Oviat }Qﬁdt%%at% E’lgltlé %%Sé % QE@B uter,

NEIAD € GBI EUTRID e o 1 P AT FBirieG rclon@;utwhemenmtamy and a
ring is optlonally fused to an ar heteroaré
cyenratkiFed grommet GSRISA é.Sﬁduﬁfts FORLERRat i ¢

Cc Egﬂ A pk%&ﬁg by a group selected from

86 éiEgEiQP é%ﬁngﬁd SO, wherein R3 is substituted

vv| th uphe Oge&lsmda]sttémwtsa:ﬁbwe:@'nd@wﬁﬂe)r@@l @an@dyf r:Lomended

R8: R4 |
Por o v o G o b BB Gy ST, o 5o0zem
SRYst rucFhs - FFRD or p%@k’(d?c%)d% BBs orCi@sRrlction
C(O)C(O)R9 C(O)C(O(RQ o{e) O N(R 9) 2,
@) Rpde S) eSrORoge PCEOpeR1ng hardware,

%ﬁ z@ﬁ%%%m%%%@%d/ SN B2

i"%ssxrh\!ﬁ RI9) (RO ) N, -l Re&ﬂS@éR@;pftNaxe per se.
(Rg)soeN (R9) 0)OR9, -N(R 9)C(O R9, -N(R
93C( S) Fo, thww}@@%%eﬁrw RORES(TS) NERST2 dabR( eeR

C%g%d 93%9&-%%(5 nfaqifggﬂéc?ég_ (Ft)j(pt%) %’(1%)92@9%@&%9) R9¢ 1is
(ﬁf@&éssed byFﬂH@ dy$dém¥befd¥k|hyna©(R5ﬁe¢R@h@R®ﬁ for an
aryl , heter oar \ ycl oal k s .H.or
SHLeprets s SRR e Retiyifige rcpersons
_aﬁdsé}f)jaé@m inQﬂﬁé neshs br apchel alikkls B be t€kdn by

C3- 7cycl oal kyl, aryl, heteroaryl het erocycle, or a
Ctidest canens 1rcrm>nesuf sraTh ansredls Rpcatikeseppd under

h b t th k Ly
cochoceiien auen e dhe i o g eyt e
t ggete thd hcéi]ghﬁuféi boided aart dndiele ey eake information

attached forma 3- 10 nenbhered cycl oaliphatic; R8 and
Reughea®aths i prer paifictft | yﬂhﬂa% FPOnL ERYMEnyjep loncRE images

T SRt A T S Ty I RERIE e veablg oy
Sﬁ)EéanaéiRQoﬂ Qr ,detS(BRY from ORI ades @idep Gat@) useful

CS§:§§e C (Cl?)[or% s(@gl ac_z)l_y, (t% 'ﬁ%g%p)rﬁg (Sé)ggem

%goxu C%g&@or@tlcal'_@ (s@niéﬂar(l%?g 21 2<;'Nlﬁéﬁ((<):'{§ @):LJ:Nu(lBg
) - O-

(RelyaNl%RQn) (QORY) , camergRI(')N qeRY RIE1EE)” oﬁgr lar&e and
(RO R9
I

Egarkln & §88a94s ( S)THD PERCHT@'](@( )sy@t(e@) J_hic(ll'aﬁle)s 2ix -

(RO) C(S)N(R9) N (COR9 ) (OR9
) Roimary Sy sp@f(thage p_elemer(i; ,Oea'q:h(gﬁgvghllq@ perferms a

6%$n%tlorgodﬁgﬂgg(%? )o}_ﬁferatlcﬁ)s @ s(u%% )sy%t’em' B

hpdbvg‘;ée iatéphagent wwémlsegﬂrmﬁmn aﬁqz:l operators,

het er ocycl yl, heteroary cl oal

rﬁ?%ﬁ?ﬁh%u% markfﬁ‘i (i‘?%% %IIOf qr&(j?éir ?atlgu&r in a
h@tc?’(fog?éf{:emal | ORT 1 €1 me v IS @ik 13/ NYHH QR ARFal S5
optionally and independently replaced by R8 and any
sperfbrned Wydregen ot brsl d@ARE taf the iskmee faeem pyoduces a
optionally and |ndependently E:%pl aced by car bonyl ;
R10 i s hal ogen, -R, or
- SR11; wherein Rll is Cl 4- allphatlc - . [0013] The

present invention also provides a conpound of fornula
Il : Il wherein: Yis orRLis H, aliphatic,



R6 is Hor a Cl-6 straight - chained or branched
al kyl ;R7 is -CF3, - C3 _ 7 cycloal kyl, aryl,

whedsnoanyl , heterocycle, or a Cc- straight - edBUSBES/010030

10

15

20

25

30

or branched al kyl, wherein each carbon atom of the
al kyl is optionally and independently substituted wth
R10; (or in an alternative enbodinent, R5 and R7 taken
together with the carbon atomto whi ch they are
zﬂ&nn&mniMaNWWh;qb-Cﬂ@tﬁéﬁﬁeﬁé@m@yéﬁoéﬁrmﬁdtPé}mltFEe$sWthh
phenyl t-hi.o . PV e rei h_ri 'S
"f ijv gwlattut?fe v)‘tllft %'h% ’V’tl\ggg ﬁaSé& oh' Pfe
Iﬂﬁ&ﬁ&ﬂﬁhﬁﬁlq& &ﬂkﬁ@ﬁiﬁiﬂimomaBS thanéywhemena abléebastmake
one position on the phenyl, thiophene g%rldln
at@cawmnq oalwtd WPl SaHeiP: aRo@PByaRe?, ShAL g Kp sased
has o S Hai gt o‘fh%ﬂgglégoﬁﬁd %Idéggrgéns
are each in epené%ntly haloaon -
éﬁ&¥fufﬁ§hrmbﬁérndﬂ@drummamUasyveb;@leethyﬁémedfowy
S S2R9, - SO2N - SOBRY, . ...
G SR 5 MCROFEED R SOEE CPEPRER Srteting
%@TV % LR QRS ¢ ‘t@(l@v@s&on) GyerMs9andCi ) EBnBrised
OC(OR9, -CONRD92, - O)N(R9)2 -C(S) N(R 9)2,
-of @h@d\@l@ﬂ\ll-@(@f)ew t.qq egr Rog and upgrades.

N e hseRg T

kg (RNRBeciNiR JBEPNER 12 viddeRcamera should be

a%chéo)w@@%cﬁg% g%gédgga( g)ldcggwéyéﬁt of
P Q):h(gt%lg '?)‘f R (n&(l%ghetggtb:?s, in

h drogen Egat ic, C cIo cycl oal kenyl , aryl .
h@@ﬁbomymiqﬁ wiuﬁeﬂtnﬂnﬂﬁeanuﬂaamquh@6|@reabnphatuoventlve

, yl al t , het | h ti -
efedbionle it R BaR e RErpeha) Led
hydi 9geoRt 8 i orR-d1s Spidenalipearg sredependanthy serves

replaced by R8 and any set of two hydrogen atons bound
t @s t hekspnpaat ord |tsheo prvestrall l )S%W(i:'tth’d EyeReEnt tf9>r

| ace car pr e [ i's
tF?ﬁt%%gmf? - ars " zgré%%QF# H%gﬁ%rlsgo a system
Si@siﬂn}by@rﬁénté@e&b té’tﬁbl@ @.Lﬂlﬁrtatijltemed1$1mts to be made
substituted with R8); R10 is halogen - - NO2,
- @hput orgich Grgmera RigeW GthaulgRb elﬁlmptfyeé on a display
G t hed supervisor
o LRI poor L8 P IoRg yR el o Bhvisony
deéisbhhen, oén&&ﬁhldmtvzﬂqﬁneamﬁnauniamanﬂré nghersdy oall

atons that are linearly bou ardl ess af whet her
¢ HOSES PBriet G St Ry R SIS P S icRedT Che
fééﬁt@ﬂt BeCORdi PO3d o 4 51 A8fd Nirtdmdbackn ot Byl 1ekeupa
and a trif |uoronethoxy group each have three straight

-grchapnefl wides, cameras rventtttgﬂln gitsuFAIas ARG S8t-r ai ght -

chai ne n the nbodlnen

nor e tﬁﬁﬁagggiir %ﬁlg’ﬁlf‘e lg% a|¥1 atons ‘}lqe%lzag}ﬁgf%wl%r
epbeehigats whiRR dEEowaHBre dtdmn th sidkal ghicisions about
chai ned atons and no nore than 3 stralght - chai ned

avbigh FAMGER @mh@?eﬁmumlsd REY RR9est S dfghpresence
Ch%dnggtﬂrggg \J'eﬁ:tgﬁé ediSsiusethder ehrntd are
tron a cent the bond

poOsSI to refers to ap03|t|on
V\Iﬁsébcnstdeﬁi’e]d ettt tehidiepasid imrlemt nikineh and g¢nclude,

bound In an aryl rin thj s posit i.S oft cal,l ed

PHE BrEhBoRoH b . APt eade by e e

ﬁe%}ét?gaﬁél | edst thEsLa PO | %llﬁy%@é&frl@fﬁmb%klng
[

the structures i‘mredi atel y bel ow, 2 is bound to
t pedphenihn, t hiopbenepedaet Pian di PRIV TEQcapedeass rians,
position adjacent to bond x " g0016] I n one enbodi nent

of this invention, Ris RSC(C» . [0017] In sone
enbodi ments, R3 is optionally substituted C -ioaryl or
heteroaryl . In other enbodinents R3 is optionally

substituted phenyl In yet other enbodlnents R3 is a

R . o, o
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or branched Cl1-4 al kyl (e.g., ethyl, isopropyl,
n-propyl, or n-butyl) . In another enbodinment, Rl is

webdnglos62iD024] I n any of these enbodi ments, R8PCHUS2005/010030

hal ogen, -OR9, -CN, -C F3, -OCF3, or -R9 . In another
enbodi nent wherein R8 is -R9, that RO is benzyl.
[0025] In another enbodinent, Y is [0026] |In another
enbodi ment, Ring Ais substituted with up to 3 groups
(spxrw]eer amlgaclle,grr@dpylrsleﬂ asthddliesdepestenehy ciegm and
(gém A}b %0027] In one enmbodi ment, Ring Ais:

o?% 5 na’f?%/ Substituted with R4 . [0028] In yet
anot herhe bk sreiia ly RN G Atrsiquept icdnalhley PeRbSPTREKEystem
vvith R4 . [0029] In another formof this enbodi nent

Nl § & AR |‘f€i}'t3é‘d11&%lt|rﬁéf(llc dromppepgstrian traffic

hgsgr p%%14$su%st |a¥peci é%n 0351%? %ﬁggﬁgglﬁ

ehdochrening Ritwgn Alies kwpﬂqgma:lnldy wlsrshgt tbedewst h Réhicles

R
eﬁ@@@éf@ntﬁl&uﬁ@ thd QO33adcRQRe ieThedierent, oR2 is

4 branched al kyl roup [_L0034] I n anot her
el Treians R@m@mcbrm |e§,-@;Hs= ardeRprigns wove

%[ 0035]_ | not w a nd Vﬁ%lcﬁggs%gflgaln the

)@ém@ﬂﬂﬁi@ xﬂf@@dﬁdﬁﬁlﬂ{g R Hers f—ac@B&s 1nGhidde- thk aspect
or - F. [0037] In yet another enbodinent, Rl2 is -CH3,
-ptigrandg ob]eRBeimaat Hifstther F&rfh GEFPFEAE @&éﬁsmlans are
[ lg
{5182 G ol PERENE L oSt <fBBy R
epdyéenethoxy, -N(R 9)2, - SR9, - SOR9, -S2R9, -

SC)ZN(R]T\%F@} %O%}gd@'%% )N(E(}%)g%géf%O)NgRQZ,

% Rg_‘l)l'g NI ONERY, £ B0 O:R%e BF sald U.S.
(R9) C(O N( R9)2 [0039] | n anot her embodi nent, R8'

spaiizt apg Ry, 1oIN(RY C(0®/Rs73,-47©c|=30 whiRd, ref@ance
hal t hi s, enbodi
S ar e gy, 9 oS G T o BEer 48 ge“eF?‘%ethrom 2

Ot 1 g BaChesk Ef Aa alHddo .Ff40reAeaeritigndnt cha@Beteristic
enbodi nent, this invention provides conpoundsof

f oRROTER 190 : regardinghding waRenfactakiés Vafgoas Terrain
n Vg Of & t 1 rei; [9P4L) I'n

oneﬁf(ggerﬁji% a%l%ﬂenbogk?re%%a{&g%&?gﬁgoun gg %é

st er eoThenisf as:ymamnbml erbriedrow.o intéree ivii deloe g\ealerrableds by

are as, defined i n pf he enbodi nents .herein .
[BOUBY LT IR e FIER REHH® (A% YonBodPRENY Sifhgechniques of
CORPOpRERASTH A @}@J&@Cé}?&nﬁwt@%‘:%@ Jeek@Wrion of
orwherein the variables are as defined in any of the
enboeiaknvardrereers [QOBjrthssondidey evaadnstiser These
enbodi nent ntj on .provi des conpound of
f%?ﬁ%@%t?{ﬁ %QF'W% ei?ﬁuieﬁgécpvarlables are as defined

i n1pvefadden erbagdiaents heigide dJf0@44bel;n (Gnepfieedtion of
of this enbodi nent, the conmpound has t

he
SELPROChéM SHPTL 757l Tat WP BEIGHS mHE e.Vﬁrttﬁéa&aﬁrﬂaangess ;
[gg)%? %gﬁgodp@:%s%er el%h o%be gtg?m:@%'igknDlrectlon

provi deha Bosrp@jagrtderaom:f)rmmg?ﬂm:mﬂ‘ﬁmm my@rtttanorﬂ.lspmaéé]i in
Accor di ng to one enbodj nent, the present invent

PPV desS a ROMPUMPRE EHIATR -0 PaKI7d 31 4del SRrPTiges a
m?cml%e§1of 4%J§L:Lme§ry1 s&F thyarel-diRnle tlsleo o;aaan?es 138
1-13 1- 14 15 1- 16 1- 17 1- 18 - 01-
-SEO@nlthQEelln 2nalu@isdg -Hwske tZE“FIT@dZS 1 29 1- 30 1-
31 - 32 -331- 341-35136% 37 - 38 1- 39 1-40
1- 4 1 1- 42 1-43 1-44 1-45 1-°46 1-47 1- 489 1-50
1-51 1- 52 1- 5341 - 55 1- 56 1- 57 1- 58 1-59 1-
60 1-61 1- 621-63 1- 64 1-65 1- 66 1- 67 1- 68 1-69 1-
70



1-71 1- 72 1-73[0047] According t o another
enbodi nent, the present invention provides a

waoeoopowddf fornula | | selected from Tabl e 2 bet/v82005/010030
Table 2 11-1 11 - 211 -311-411-511-2691
/I -711-8I1 1 -911-10 11- 11 11- 12 11- 13 11-
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14 11- 1511- 16 11- 17 11-18 11- 19 11- 20 11- 21 11-
22 11- 23 11- 24 11-25 11- 26 11- 27 11- 28 11- 29 11-
30 11- (3] Analpoig -Wogkan(sk34 11- 35 11-36 11- 37 11-

38 11- 1 1 11- 43 XX- 11-45 11-46

11- 47%%ﬁ %é%i éﬂ%e%ﬁ %ﬁié§51 11- 52 11-53 11- 54 11-

55 11-%8) 1tid&d Wdrkd&O(d)1; 61 11- 62 11- 6311- 64 11-

65 11-66 [0048] In certain enbodi ments of this

i nvent i{6h, Nefe NRRFSBY €Skefinitions are sel ected from

t hose | g%%ﬁé f I

Tabl e ggp F%d%%iﬁ%égﬁgg hereln:ﬁg §%§€%¥%éﬁﬁp les ot
afemsphichlidéseanintent Eger) t lkercki n. For exanpl e, a

group h Vi from1-4 atonms, could have 1, 2, 3, or 4

at ons. ?bo&%? We2RBd herein, an aliphatic group

i ncl udes she apﬂﬂz@EpTM@ﬁ@temd a4y anchedyouped @éngally,
the specified number of atoms . If the nunber of atons
gldﬁ@p9@pm¢e@romrﬁﬁ@u¢¥ﬂﬁu¢&m§ya§uﬁfhé§lﬁ¢oﬁﬁytt§012 Video

RERRr P, APPSO Shont cLgRyaneles ana

ahagsvarﬂs@é egsf@pie:a&i@én,atm&rgfmpmw evarky tieeufscilitate
(mﬁemm tmwt%fmmlto at ons)

. [0051]
CyerEarksRt Her Mk EMACY rBRFE HERE -betinE&® 3SaRge
1 b r NOCHE | CY&GHLC analvsi
|gé %él%gpg%ﬁgi%?;ﬂ%ﬁggﬁﬂPbrldge&ﬁaggﬁgbirgtﬁbﬁﬁg.ySls
[ B65R¢rAspesEdrtheriien drmalgnmts orgrdwp'vided' drpgiies captured

2BV by Tifed AIOHERT o ARy G P ed P ingge the
' eked eS@ﬁ@P\Yis@Pd r@ﬂﬁiiﬁ’fl [t325 3 2AS M g€ o Rie@isN have

"heteroaryl"” refers to rin systen1haV|ng 5-10 nenbers
awrdrioua pmp@rth:e@%r geg § ndepkRyentsy $hedc tteg iflismte

}(lgl%%% roar %:h t%’lé \?ugeoo%ufqv_l\%gf%]r el atI‘ lee%s_Ltde%ne

onat T ¢ (e t'hi ophené,” or

t Bupéﬁif@éor kOO54] t Asciuserl Wiesreifiramehedrer esppdlleble from
refers to riqgﬁgysten1having}3 10 menbers and 1 , 2,
oEnS Véfer AeHReT i #ide rittsy A ledied Worernis prepared

NEED) ancnes £ %ré@t% AN ITN IR RAIMAY.C The
(e.g., plperl ne and nor phoLi ne) [ 0055] Further
e)(adpbeSupérhEsscer o@aney| sem@ﬁaﬁml@@@ I\quieamaln,ag@-r, which

N-i m dazol i m dazol

f |, d
b P ST S DER T s RO Bt G5t AT FLgible Video

| 80%8#0k ¥brs Scol @@é@l}%ﬂﬂrat?or O@zéyéﬂ néma@&alz_:,olam
5- oxazolyl, N-pyrrolyl , yiﬂyrrol 3-pyrrolyl, 2-

pyerdghsing piylnqz dyverall matalyilow tm/rﬁhﬂ @lrrbﬂtrator

: ,
300308 By DO S i (B

t hhazabiyd, Sitﬁ@l@z@dﬂyl ccﬁlev@ler'ﬁ:*e tet m@azolpograms, program
triazolyl (e.g - triazol and 5- triazolyl) , 2-

t hRERYRCE Bong h| OJBeFPFz%‘F%‘? ﬂOd%erPEﬁqﬁsc?pﬁé”nwnStruCtlon
[ yI , )

B0V hrbercde! 08} o AT dhocdioning poravere,
1f2rﬁwaxad|d23ngs An@/ de mbx&htm&ﬂgﬂandVOIZOt&er digital
triazol 3-t hi adi azol t hi adi azol yl

| Pr5egett e s toarY| SO | MBS Bof Dgtes e se.
triazinyl, quinolinyl (e. g 2 qU|noI|nyI

3-quin_olinyl, 4- quinolinyl) , and isoquinolinyl

(e.g., 1- isoquinoliixyl , 3- isoquinolinyl, or 4-

i soqui nolinyl) . [0056] FurtheF exanpl es of

heterocyclic rings include 3 Hbenzi m dazol -2- one,

3- (1- alkyl) -benzimidazol - 2- one, 2-
tetrahydrofuranyl, 3- tetrahydrofuranyL , 2-

t et r ahydr ot hi ophenyl, 3- tetrahydroth_i ophenyl,



is preferably H, (Cl- C6) - alkyl, or (C2-0C6)-
al kenyl and al kynyl) , with (d-Cb)- al kyl being nost

w@e@seodaesl) . It shoul d be understood that thiBCT/US2005/010030
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definition would include a perf |uorinated al kyl

group. [0058] It will be apparent to one skilled in

the art that certain conpounds of this-invention may

exist in tautoneric forns or hydrated forns, all such

f or s Aadagthiere Segmende thenngawint hi n t he scope of the

i nventjon. Unless otherw.se state L uc -

depi ctAéréqu‘egrpeﬁ%%s e ag\glv ar?tegfnglqﬁtﬁgﬁageﬁ#gghdd’ S
gy egeenicalade@lme rokitiee sbr bet Begmehted, iheadtandance
S configurations for each asymmetric center.

Thidrteftdre, insiengiionst edéodRe REESLD BEREFPETEY el Sgsthe
enant.i omer.jc ol Q Lheqainn
A O
| Jveastt dvan . s d Rl tilkine s iat her wesd sbatddansegaciurese

depi cted herein-are al SQ . mean to,i ng%ude con‘gound]g. d t

tHECER TV SSRGPT i SOHE pFESeREESIP2ohE  of 1HBHE Te-erred to
i sotopiLal o &nr i Ghedcalonbed kor sexanpheeneoappUNdstion)

having the present structures except forthe _

reepd aseink ity soferm iy deagerebespgeatasiver PlinPessiblei angtems

or, the repl acenent of a_carbon by a 13C - - :

G ChetP O B0 A1 i3 RER=ERE SEYBBIGP™ fig L1e present ox
| RO, 8. [}&C&@Hse&e aorpeynds glisthbsei Bxenbianymy

b e obt ai nee by any nethod,_incl udi nglngeneral ,

syeetetdee MBS RN dfn USE S hds €16k FPPEOln 1PRB GRE be used

I%‘[ anal oﬁ’?é’ﬁ/%l@ﬁﬁ@k%ﬁr,( Chael %ut%il:lre a]\t/v"?19%36554§):tem595 to

e purposes -“of’: ustration, ol  ow ng Schenes

frad 1 e 15 Yt fhiesi s andounte ofo meomeds atfiobheopsesentieretofore,

invention are provided. [0061] The .follow n

abibrevs A FRFEP EFeESegenta ('Lg_l’l n01segwas measured
di | AEN RO Cch Vided: ol canbodiverbge BEBiah
1%5%%/%?o€%€nzot ri ffzol e:L THF is tetrahydr of urgan TFA ig

t fFrédheoroasetsed i dnabEMsegm$inglat ionowe ithghanpReP L8

4- di et hyl am nopyri.di n& DI.PEA i.s : ;
FESBET GRYTRT HyTT e DV TS A iichg PP Bl B8CTRR 2 2
that USF ogetdEradi d vhd 07 WrptyreatbeaykeiHtNyRoiverall
nucl ear magnetic resonance TLC is thin |layer chrona

t 5gTEPh Ky SEdR BRI LT i USSR RS TSR HESprEpaF 4FTFoh©
of, 5,800, FEG fi}iecﬁ B duf B4 QQ6Zh Sehere ik deri ghena.
g‘gnera route 10 prepare the conpounds E and F
dgsgtesedsi thé hisidawe isren Bidyanime gmnedd phrt of the
species A, readily obtained fromreduction of the a-
cAFPBRYFRRL grdi P It HERY 1Y Sfei d (protected with PG

as an gs L el Sy CoUP 18tk 4 Ord e £ BEXHHAE @ifhentation
noi et ygoéggﬁ:é%?jégyB (N-protect edllvvith P&) to 9?nve .
spethesal be PGranbwGhaty elror'thoigdrial (qelatdaelignoise-

gr.ou i.e., protecting gr.Qups where ct.in :
gFBEE%’%?%)% %Elgé?i%? 't ek?ﬁljt\eera) T tehl%eg{h%é%néé %P ¢ image
apglheEvEer ghecti Higl Orons: duepldis RUctsheulbddpaeablvethin
to be renoved w t hout renoving PG and -vice versa)
Hehe, inhgeafpatd adke ity dFaithie iyl sqamented-nen
mani purat .egxl p?a o%}{xdgtégé%é(eéglﬁegaéé red by video, a
depr ot Cri on?c?c?rsa i on Sequence to give species D.
TheeRi mgerpnéfi@égmﬁtfa?dzs) tregn dxuireot h.i o(rjidlgkllz:e@mer
to give species E which is_part of the dis se
i RREAREEBNOT DEr BEELEF P oﬁ?ff he'% Qalrlagﬁ%osfc %c%&?%or

' sepgt th i Pardaifethe oHisd @88d shift upon
.V%%%Ff[’lgﬁgﬁ[ ggG%ﬁl %}gégﬁlotﬂi ESerrbodi ments of this ®
i Avebt bonleRE2mpsion suesabt anfrem prigt eraviangyr-ouFuch
including but not limted to, the am ne protecting
groups described in T .W. GeBne & P .G .M Wit z,
"Protective Groups in Organic Synthesis", 3rd
Edition,John Wley & Sons, Inc. (1999 and ot her
editions) ("Geene") . A"Z" protecting group (benzyl

.



Application Publication US 2002/ 0042376 (especially
page 9, paragraph [0121] and pages 21- 22, paragraph

wQ 050962amd t he docunents cited at paragraph [BdRB$I005/010030
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and United States Patent 6,235,899. See also, C. Gos

et al . "Stereochem cal control in the preparation of

a-am no N naet hyl thiazolidi ne MaskedAl dehydes used for
Pepti de Al dehyde Synt hesis" Tetrahedron, 58, pp. 2673 .
-sIERA NP @A2)spatadic. 1dwapnprodusyat Besls afeas pof erglative

ver si bl e | .nhi.hi r .of Interleukin - vertin
S et a3 enBiel, PUEBapRaEBINCLE N o
(A98R)eMa Ro Ml Ignean efital of ndheeSystrbesaspantiod of

Eval uation of Peptidyl Aspartyl Al dehydes as ,
Itritviebi t dyss eofrasER't, Ahe pEVipgsdimbplpi YegoRGtiRp e

Chen, et _al.__. " fficient I Y j
R L o M e
Di 10 X0 mp 16 W@z nherel mdyape( de@nebtadepbhobsHvhich are
-carbonyl] amno] - 4- oxobutanoic¢ acid, .a .
| FRETG PESERAS (EHRY &rIReTY( F@EfevanEJFBoPOWsaS?OYSp%n the
Aie R - (AeLor @i RElyangebemeih (anrdish§oof th
cheme 111 I%?gﬁ% %ﬁ%fd be nodﬁ??ed ?glusg_thése o?her y
aspadn e galk triegisd wds . ir8ake e Whil tePeppifat RofUGh 2

Compounds of, Formi lae. and Il 7 Rea t "
PR AT AL L (e ACAIE e DRROB. RS bloks
FJorC@dE JdRient VAR, BBGS, cEdh "aols2MbHebs" is
, MeCN. [ 0066] Schene Il depicts formation of conEound%
ofsédripal eonnelirl hareithdhs FeFEgtRd sreasubsert g trom
prol i ne. r [ f of
e e A R S e
ahgehysier § o5 i ske pragited-cab HyosmgenicktioGomfosndsects in
having a Ring A other than unsubstituted proline could. .
bECSER | {TRRCEFAR He TORHEES JdePCEedoir SSaES Appearing
[ .. Sch | depicts the routes utilized to
pggggé%ﬁgaﬁ%%ﬂ%as of formulae | and Il . Conpounds
can berprepdied o om wospqurelerrdsy nasied@fs sideggtePn, an

the amipo grpoup in 1 with the suitably, f tional ize
CAFBONGH | & REFCLT oFY derf VSRR IRy, Hon Uhirs St e out 8et, or
shandand s0#p] i BY & esmsHtiso e figmeardede bonds have

been depicted; other conditions known in the art to
f or m afhdenpbaesbtahs afap PR ¢REH-e4 00681 ALURows ety

skil.-led practiti , I i [ -G
céﬂdﬁ‘éaEgﬁpﬁé ?}g@%@ %(?nvﬁgl‘%g e%ls%pgg?lgg)rsi( fftgee Bekls
cendinthoss fad €heptdngt amaksantroardioxid ¢hasistold
Alternatively, in such couplings, a carboxylic acid
défoeanl veof - segres§tHaly- be enpl oyed instead of the

car boxybig.Bebe | boshou! dubeyLngers! eotvdiiaind mdifie within
context o coupﬁlng an am ne and a carboxylic acid '
der ivaebvEranbe (deeirey avideo woul chptottahtisane acifdapg) . it

faciljtate coupljng to an am ne. Appropriat I S
aF&seBeent PaPFgci:éggiE% Broups” dNaar € enrgv\a/rew%1 ié 8'% rae of
S hh&e@r%@etih ranens. phddrete sk Adwanaed fOwanample, the

emstry", 5th BEd., Ed.: Smith, M.B . _and March, J., ,
Jeerapeeyasc tBensbe Neaed ok : MPgd 10V e | SeEfiREat 1on gain

condi tions for lin n ' ; i ds

cgﬁﬁ‘inﬁﬁﬁg aggnggéfgewg%?\%‘én%%@&%argo%glj?gd%ﬁlﬁ g%%els
bagaindndad peptbdeinotpbingeseageiited Exanmplegmiup of 100
suitable conditions are described jn_US2002/004237 .
ardonoesameis3ofranesedt # b 18R of® Vil tht Ere-th s

! %g\!“cp%%ggsbhr g%%egfg- bt £8T 184 meadi et Sseddiise to
conditirons~are as~described in the Schenes and ,
Exarpces her ehe. pBOT0FeExunpees whichpprigrtiatis is desired
derivatives include, lout are not limted to,

conpounds of the formula RX whérein X is C , F,

OC(=O R" (R" is aliphatic or aryl) , SH SR, SAr, or

SeAr. In sonme enbodinments Ris C(=0) . Suitable

conditions fozer using these appropriate derivatives

o g, o o o
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[0073] Al dehydes 4 may be isolated but are preferably
carried through directly to 5 without isolation.

wepsot@ct i on of the tert-butyl ester (in 5) iBCT/US2005/010030

acconpani ed by spontaneous ring cyclization to give a

m xture of diastereoisoners which were separated by

col umm chromat ography to give the enantionerically

pure syn ketals 6 and anti ketals (not represented in

tiiat detrerm)stenTisecmemtot Seti 8ASAR}bESEBABSANEer 119ht
otic aci a ondi r e

N T T o e ot e b S

limt eﬁné Gerno| waTe, eid ereehenzede toamdfBEMEo a protocol

Approprlate protic acids incl re not limted

but
o e 1y, ermpdeyedadoio FRate eiPQPSCig§lPﬂcFuB€°PﬁﬁFlonal
a{ al 'd@rtl%t 'cgnt%lwgﬁgogltﬁﬂdogﬂgq dsedFoh
clarity of the sc only syn ketals are represented
iindd&tnma&:a&ﬁbg&t&@smomnmtawﬁouaSS1ﬂ amdglebMDophe

AL B o B ORAE0d CEEURytr BUehoTS st BCahd e

oSl A AnReh IIRITIINIES corrd1neast edra b drppebget@dable
an1noaC|ds usi ng condltlons known in the art to

p]r%?eﬁ‘ dearias HEREE 8)t-0 Vi SID §@ﬁf5§9ﬁd§190rl€€ﬁp@@mds
b rat us 0 e
T ST A gt St ckboliokthedorticy ron
gﬁweatuemms Conpounds 9 are finally subm tted to
hydrogenol ysis to give compounds 1 , which can be used

directly t PPRYE P Eohpofid® KRowks 3geffdted in ,
Schenme 11 .1 [004A]) Al terDAtMRHY oL QIROHALS o7 re3RtPer
used to prepare conpounds | , as depicted in Schene
[1. In thi ssimepareagdedn, an am no acid residue and the
desired N -_term nal group iﬁyPr ared i.n one_step

(see, SchemiivVaheheti 5§Bfaﬁ§ &Eé?FFb@&tln

connecéh@n pir hiSfhemhm cordSRAr Wa§ a6l dmgebikat iMeshe
ot her than conpounds 2 can be enpl oyed to obtain

cergreRrtrt iofn tafi sinagesntirovidseherecevsiPgepar ation of

Comsos, Bl T A1 o AL Blag a0l 0 1
Et: 20 de DCMs (dHe RIHGH i(sR2)$EQ0HereliBto BIYAROtEDCnager;

(c) 2M HO, MeCN.[0Q76] Schene |V depicts formation of
c@%mﬁma LT AR & 19t SRETO¢S WREFBi ASRERGTAPFSduced by

ﬁ% aal%ﬂ ditrougn Hr heptiaiecy By %&99@4' gacﬁcag that
r the cyc fbrm

c aceta a conpound
|d§1f/etntee&ﬂ) |csr d@mi ctted eas dt@rermzlla;el,l I:oandnnbeealluiehyde

d f, V. Sch 1V d t
r‘%ﬁi’m%%g & D endest Rile Car HBfaPast) pRirious

htY. s&@f&wwﬂﬁdﬂ |3 dee thicepapadififep eenpaEnggsten of

y condensation of the amno group in 11 under
c@smmg ioFiea & predarentie ngePlee@rROghGYpPrefiehrad subjects
sui t ny funct| i.ze I id.(
d%?l@% ne’ éh%oﬁf%qéc%ge%éﬁhﬁéﬁﬁéagr gfparate such
CQul@j@cEiﬂi niﬁ{ &:HH seadrRanoYihet klodiede h(xer mseeyaﬁatsex)uth
for exanple, under appropriate reaction condltlon

t BF 5t 5P Sewaied dSIRS i9lg SRAgEht 8PP ﬁoWﬁFéenNFPe

hav : e I tions n
R S e e e T S
canemésoeb@ Msaﬂ:mannngu(Wal&h@gdeipuEdr@ogpoaggregating in

PERRT R 97 ot i R L 75y UeABRSAE! BRVGF CERA PY the

aPERORBFOAUR dyfktlefn Widh éél@lriltlyt dRpokerct | gpakized as a
carboxylic acid (or derivative) sul fonic acid (or

dBniviaes vesamplsh Ivoirtdfcmtrrdtl@lérln@fartbéw@@rs séhiéitrdes(ef

i socyanate) . In this step, standard coupling reagents
to form CO NH bonds have been depicted; other
conditions known in the art to form CO NH bonds can

al so be used. Scheme V . Preparation of Conpound 11 10
13 14 15 16 17 18 19 11 Reagent and condltlons (a)

[rEp——— R AR N ~ N A ~A A~ 1



avai l able, reported in the literature, or prepared
according to nethods known in the literature. For

wa@oeopods 11- 30, 2- chloro - 3-nmet hoxybenzoi crerug2005610030
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prepared as in J.Og.Chem, 59, 1994, 2939 -2944.
[0081] For conpound 11- 32, 2- chloro- 3- trif
| uor omet hoxybenzoi ¢ acid was prepared from2- amno -
3- trif luoromethoxybenzoic acid (prepared as in
Js@riectChenricle8;a2 (83, setpeaIted €99 the Pyege8anBHEPEESS,
repl acenent . of. t h m.nQ._gr.QuRp. . . rding
tbt?am?]%{[ﬁ%odesﬁbrs cgnt( i IaycqzsllVLréLl%lla?a\ré t% gc { Og’rlgl e@‘réégggs gdbe
Ifodi&¥Be&hem , 59, 1994, 2939 - 2944. [0082]
Accordinglg, this invention also provides a process

A

for priphetatOBe cARDRRFIS A% IRRRNGAGTT 68831 frown
Ong: COROHLIENNI AS RIAAYE Sl QLRSS iRl GRABLNE 8 1ds,
conpound o ormula 1 : wherein Y is : and the other

viayp abd Eby ave @iskalefdmeeld i anyaf exagpdehoditmbassbeen
herein; conprising reacting a ound of fornula 1. :
IPTPRPSES T heASr BIUS At & & AT o TARY 0P CERE
egbodigent ghhiered ftig antd GONReUNE ffrdheentk-an®X, or by

wherein X is OH or an appropriate derivative (i.e.,
| bavkagognduplatist ide predehdakema dadior iconsifgiration

coupling_ ap _am ne d i X _+S r
SHIPRL O SATEE o0F ADRS e s Fhegy@n, oy
nabt Obh (fetect Boh eayimgp ity doarsiéXanpl €n €urht @ prior

provi de_ the conpound of fornmula_ I, . [0084] Another , ,
chBBENAEPY 1 PR bVIRIICF r ddfe s S SSite parShg: STEBRPBANANT 11
of,fo : rein X i ' a her 11
vglrl%a%%%éaér)fe %%?@@n"ga dl’egnaeé:n%%}' trtﬁlgt E%brgdi msr%t S ne
heoegar lsenpegmsémged eacthang eclunnpeund objfotmskegmgntation
wherein the variahles are as defj.ned in an f the
etBodFAght e feret ! Hif Qf?ﬁﬁﬁinﬁﬁfé;OQHﬁﬁﬁma SENHER of an

( REALt (R Xoa¥RSF&i %o f Ssdid Word apaiePi@he an adaptive
derivative, in the presence of conditions for coupling
ahagkpneundd am el ety wiath penasirOM)otgorde sgp FdpPinat e

aci erivative (when i s _nat X I anple, Xis
ol?g?glﬁ}%\e/i e HEh )%ou%a&l & %ﬂ%{ﬁ 28 [0085] Vet

anot heAp%ﬂ"@@ShHanf of hé hbBidnverd | Bfpiaivlésve made use of

process for preparing a conpound of fornmula IV:I V
whef exadt AeIVeRtabl @y EreEHRHEiiMedn FEAy OEceRe - The

o ) . O i ¢
repadLoRabA: KL q en GAPRUSY WA d i R BRI
eaebmendepeoadensiy fsr def iarediten ssrgneofbadessl on segmentation
enbodi nents. herei n, unqsr h,drotgsis quitio t.o
pFBYFBelRhElE oRpEnd of *%ﬂﬁ%ﬂ%? 9rrqth CeAtaipfaptive
Sﬁ‘egﬁéﬂeatﬁonpgaf»nm&foa 1oy &lo Qrhemtarodd®Rl S1t has
en Ais proline, Ris Ré%)(:O). Hydrol ysis .
cbadnt ebaswhere conversehg-d adjudt Hegngeltatieowgaiag for

ski.l_l_ed actitioners (s .4.,..G.eene h
R s e R A g AR e
aget-anbEbkkeheandy aREatssati ghd &@.a18MUdded ughoR086]
Anot her enbodi ment provides a process for preparing a
conpeBRATHf ORdYnul a 6-A :wher-ein PGis a suitable

Nt 98l A5 LA 9h8up; 804 Rlaipsfs OefiNad ddk ane
of the enbodi nents herein, conprising reacting a
canpendddotof be nuar&enie : bb- thaindersedi lakinyveritige system
cyclizatjon 8onditi ns, to provide the conpound of

f BPRIPECH- ARY BEHFRAFP=CIY ng cycli zation conditions

i nclude an acid and a suitable solvent; for exanple,
TFA in DCM [0087 ] Anot her enbodi nent provides a
process for preparing a conmpound of formula 5-A : 5-A

“conprising reacting a conpound_of fornmula 4-A : in

tlie presence of R- OH (or a ui tabl e acetal form ng
reagent), protic or Lewis acid (for exanple, TsOH),
and a suita.ble solvent to provide the conmpound of
formula 5-A . [0088] Another enbodi nent provides a

o o o o r re



reacting a conmpound of formula 5 : under suitable
cyclization conditions, to provide the conpound of

wo ecoosib@1® . [ 0091] Anot her enbodi ment provi deBCEHUS2005/010030
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process for preparing a conmpound of formula 5
:conprising reacting a conmpoundof fornula 4: 4 in the
presence of R3 -OH (or a suitable acetal formng
reagent), protic or Lewis acid (for exanple, TsOH),
and a suitable sol ammary pfothdeInventaddound of
formula 5 . Preferably, the solvent is CH2Cl 2,

tol uene, or chlorobenzene. [0092] Another enbodi ment

provi desordy RIHRC eRs/ &0 RIgRatsNg faacarpaunddobdiantugas of
4 1 4 conprising reacting a conpoundof fornula 3: 3

Uit rinsentalsive meyi bt ek edokdrt PERY1PEBR ekafpf¥sgem and

i dati rayi, e~Go d r a
RN SR Badtei et erde SO
Q) SO IE 1S earidX AT &itied, whdhcﬁdrcusebehomyste@eogs]
Anot her enbodlnent provi des a process fﬁ Bre&arln%
c@’#ﬁﬁﬁﬂi‘%ﬁ d a3 Ofc PRPEPs A2 IF8act M h Ound

r‘%ﬂ) of‘Mrrhrke%l cReiRd 1of i aeBUkFae285; Uﬁﬂ@éh allows

co tlons or coupling an amne and a carboxyllc acid
(adreomodiasi @H)EQr orlsaralawima ighd - andasgdoppna@eenterlng a

b I (wh
L L

P&Pﬁféjﬁe%@ HOLLSE e pepRY isd0ag conpoyrdvef atot oyl an
16: 16 wherein PG is a suitable nitrogen protectin

w@uwﬁm@mas s il defdsdegtiliveag rée st Hédéﬁbaaﬂﬁem-ghln

her ei n ri.sin t 0 d far
B e
Pravige ddien cargroundreafi drer ol @ok6ioch8085koAdanpero more or

enbodi nent provi des a process for eparin
bR R ARG P e SBheRSi NG Peadtilighavg higher

g&‘ﬂ?uw%fé f oI Plas vikhd Rdde Rresencerall Br- fbhy

r a suitable acetal formng reagent), protic or
Lﬁ@«gSom:J dor fapm aamrib@lﬂs@ﬂl)thoalﬁd receait &6 andovidnel

o,provid e C ound of far 6

H%gﬁ}%enghhﬁ Vided ?ﬁxﬁﬁﬁ%43§ﬁ% ﬁcﬁﬁ%lng%hkgéﬁggggéon ot
0p1H oAU Anildat 1dn OOPTED it d-RBGHISRY pro’ c@@BROLRErotach of
formula 13 : 13 under suitable oxidation conditions

(esaypregionSnerin @i RRIEMIGH Ao FCSHTS e %ﬁpéﬁﬁalng for
of .f ! 0097 t v
Y e R

caapail shngifeacdt r@c@@@nmm:cb afo fdordaza s®onitt modse in
conmpound of formula 21: under_conditions fo Couplln

aBT af PR BHINA, 3P beBAT i ¥ &5 (twtiéh "RE & Ci5F a%nd SO
a r |- A WhRR X ks
%Q%@Hg Qg %%gv%é?%e (%gér{%ﬁ%i of fornmula 13 .ls
[6698ir£n9thmhlahbbdlmgﬂnaqnuhulmﬁrquﬂ%ﬁy§§§ﬁfGﬂsual acuity
prepari_ng a conpound of fornu : g_ r|S|n

r éBcViA§OaSEorh EY]dS}Sﬁ?tGF‘Eﬁmﬁ 213‘1@? egence 0
QE'R&ﬁﬁTR@ngyé@&he ac8h aihet@rﬂﬂ@ s&@@@m@ g iRfedt Ic@p@blllty
Lew s acid (for exanple , a suitable solvent

t bopreptueet h@%@n@@u@dl@fscf@?@mlfﬁl@ ekl ét%urﬁ&reﬁcafngn

CSELER O B4 0t 0L A8 o i o
( Ghi3R3CHOEHR EHB)H@ sy&aﬁeim&énypréﬁmi Sfidl\/&rdcumt@—mr@oses

t ol uene, or chl orobenzene. [00 Amother

pﬁ@@paéénﬁ pPoRBISCE8r OPr Bt ?Eé q4§EHH%§ and
88%5.11? E? RactLpg @I&Mﬁlé ”E’Hc% %s p%ople in
der-sui'tabl e oxi dation conditions (exanple Swer n)

pthmléeehbeandnwbandthéyfamend@uﬁ@& e{ﬁnﬂkﬂuﬁwmmhemmlklng,

enbodi nment provi des a process for prepari ng a conpound

of fornula 5-A 5-A wherein PG19s a suitable

carboxylic acid protecting group, P& is a suitable

nitrogen -protecting group, and RL is as defined in

any one of clalns 1 or 5- 9 , conpr|3|ng reactlng a

o 1 r c o ~ N res o o



20 with a conpound of fornula 22under conditions for
coupling an am ne and a carboxylic acid (when X is OH)

WO 2@5/096218M ne and an appropriate carboxylic apCTUS2®0M0030
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Xis not OH) , to provide the conpound of formula 5 .

" [0102] Anot her enbodi nent provides a process for

preparing a conpound of fornmula 5-A : 5-A conprising
reacting a conpound of formula 21: with a conpound of

f agendge 22 Imider igshdianiters "BovebdGpreng 284 BANKHeother
and_ a_carboxyl.i.c .aci ' - - 1L.ne_and
an” %:b‘ﬁ]%érjlg’aﬁﬂlccg? tﬁ)r%yafellig? gL (I:Il?]'g écj O?’\?hgé% R C?é m% % £ ¢ ,Oilt 0
Py slec & hes darparend QOff fearemitl aypeh off080Bjekhs, such as
accordance with this_invention, the processes ga% ge
USREE AhPHP ISy BHbITTHIANGTS SISV PHE CaTE SRAGARE Yof
tﬁhéréé‘ﬁ’@ﬂiﬁ&or[ fenhAidereRatnfing enlodi ArRLSt9bns of
thi's I nvention provide processes for preparing

coopauets; 4viiam % (denemriodiimest & widee eegpodbysand/or

are isolated) ; 5 from I.n odi_nent s e "
CBREREH PR T B et e (G P e esn A FEEC [y,

e. 0., Qeoesatedl] nehdd Jbjdedd,omehturanrd bd keMahtages are
according to the methods disclosed herein . In a

ptle¢ epredl ko i rentSYEaHolHES: 6056 NpleFaABd ey Bikel

conmpound .10 : re . par I 0 :
R R S g PR B tnal §ifpetdpeive
Phepagesuid arather Rriefrersdl erercemfaands ;6 warehusettesnuse of
the preparation o f proliqg6ﬁontaLnin% caspase |,

| ARPBER R EIon GRH pHdhyFRIQUSHE AefiiRg P¥SFaseme 1n response
i phi pi i . hut i M €gain is
R LT Mok s s urv et
andr 1 (dy 9DOHE {dvm C heegas aldadtiosrdpotat edripensieebyor
reference) .. For example, c ound IA@%gn%ﬁ

SYRFEORE ot 1 HErR oty B F S5 0685 (WH™Eh ar e

speci fagabtyy | neQrporades Haswim udrefes eneekree-d b

e prepared as disclosed herein (see, e.g., page 13) . |
Fodenhef bed| RRRIEEPBIAH cHtent Fheulcdhise svgerst 688L1oying

t hat such proline ¢ontai.ni I ) :
D5 SoEiygEoh 1 400 S0 0 ORGSRl §,08 video
py&heth di @eafdlezed stshertvebuirmameprod iimeerprie®b®ibn of

The processes for convertjng conpounds 6 to proline,
CBHPAPAF AGVERR HasER TR BT 1HFS if SSaMerdr@to| (pepgrating) the

~dgﬁﬁi8§]§§ %fr%fengefz%@%Jﬁd RIfeRMd Rdenes. Such

conpou are also preferabl’y as disclosed herein. _
Hanelesist evobves edsesridmimy tamds kidriterb1griact iseigowatetion
could be used to_convert conpounds 6.ta .proline

cBAt R BY ngre38 pak et nHidie o{]rga“é% 3700 PR P 5}51§rtéple values
CQRPONYHEn Bat 1 64 06d 1 Ot herd erhointe e 0f dihithe scene.

i nvention provide the conpounds of fornmula 3 to 6, 3-A

‘tareag, fowad 18 1Bav¢ 0T tan @R divifshe dfimehiigterval are

i nvention provides the ¢ rul_a 4A:. .
(BYEER PRuPh T ERh ocrate B et AR e Bt pigher
t Be1A0NPRUBESd i f s ntha Aiveht {VE G%prAnetdeert, a video
enbodi nent of this invention provides the conpouynds of
féfzﬁﬂﬁaunderlana{mm]lw‘&f%d%im PE%i faving a

[ ' [ €€ oppounds ;ofg 4f I - AF- = :
.B%%E?P"Ag%‘?ﬁeg&@bn%%d?ﬁem AU e IR A er%gvi des . *F

t hetcdapeumiisedf o¥er nah sers: Bre [WiklE?] sAegtchefout rather PID

enbodi pent of _.this i nvention prrovides the co nds

ohSf GRRELated R¥ SY19%8] Py & TE R fils the of

| BYERLEEPMPHOY | §3nsSr tHe SaamOUNdhOfodtgiuBllor 1A :

3-A . [0114] Another enbodi ment of this invention
pdebeirdésat hen corpomasedfoYTer mulrrepeleray tgme interval
Anot her enbodi nent of this invention prrovides the
conpounds of fornula 13 : 13.[0116] In all the above
enbodi ments, the variables are as defined in any of

the enbodi nents herein. In a preferred formof 3 , PG

is Zand PG is C -6 straight - chained or branclied

Y T T e
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specifically incorporated herein by reference) could
be prepared as disclosed herein (see, e.g., page 13)

W@ 020y62The conpounds utilized in the conpositPONESENE010030
nmet hods of this invention may al so be nodified by
appendi ng appropriate functionalities to enhance
sel ective biol ogical properties. Such nodi fi cations

k inth t and | ud th h .
B1EPo8: SaP pah ety ToRETH D S et 5T o AoeSy £ Bioise
6€. 8achbhped, tynphahie ﬁi/&é;%ﬁdé}&ntg’a@_n RRAIMOYR; for each

systen) , increase oral availability,
Dﬁch@s@@@Yu®r¢$$y whﬁﬁﬁlth@zﬁﬂﬁﬂn%ﬁqﬁﬂngann/each area 1is

bollsn1an r te of
LELEERLERs PHiSti PR s e et S g g aced
b8 acsonplosddheofeimi s i nvent i on may be derlvatlzed as,
for exanple, an ester. Preferred esters would be t hose
der i vE4ZBE oengrel Aﬁp@@Falghﬂusr(ﬂhﬁrﬁﬁﬁﬁﬁn r@%ﬁﬂ%&?ure is
a
a%%%%? ,$%$95? yn§é ﬁ%ﬁ%ﬂ%¥§ha y su stltuteﬁ%ﬁF
subjeyts , a@Fadkgrdund Gy GELuretF ¥ viddo @rnleSatEeZ
a C -6_cyc]|pal kyl erein 1- rbon._atons in trie
AYEPBRFEUTL P2 SRIGTaT A IR o R B ST GPTERRS .. as by
syE0dR Aie CormOtEsofot Nite iMMed OF Raw egta capkonyl
g|roup may be simlarly derivatized as, e.g., an
a@@mamtaikﬂe@al of oxdieres YeNTRD) caﬂfyd}eaﬁqﬁ@x(osarmm(eldg)om visual
éh&ggcet@ ta@ic())rlfet@ansﬁ(cllgnja%%;lonéoprfo%rI arl i aéL
BFTvati ved"of nown i nt he art “and &r

BhSRgt tehd dead W dhddir el Sicepe0fid ke igtéerisORre provided
[0124% Certain of the above derivatives woul d include
£fe pF Y ER R VR Ry S K vieISTSIat o] evadlisel éRepgporate

egne ec [ y a
éﬁ???e%l%%%c§§t|one%m%$%§¥§H%$€$§§{lvgggfﬁﬁgégnay al so
begmenip oi/ea thmééhpkﬁ(ﬁﬁﬁpﬂaiumhiﬂm daisadenti orasuring the

0125] The co oun t.hi.s_invention be assaye
b OEehET Tl A5 L i BT R 6 e e O e FEagY G obe
Ebnbt bn®, ryitdspas e A dvidve HIi@E la¥a [pe%%@/%etg%n%aeaon

of the activities are known in the ar Howevér
gpiid bRutendidg z@ﬁr@h@dsladam@tpp@cwntﬂimemulalple areas
g£otrug con ound f thls | eFntlon sho be .act.i ve N
onIy N ass ys re %%e pro &}6§'n€F§F I&nbgl eren

sreayethsé¢y ey dnourt GV Gaapearatich0hd8keAssaysch
for caspase activity are described in WO 99/ 47545.
$0%27] Accordi ng to anot her enbodlnent t he present

i ”Venééé’é‘nc@r§é@é’1€§1 %%%ﬂmceﬁ{ n%%%ﬁ'o&a‘ %gll]p
conpr : in entlon et néd
bereied out goyphzermceuthcaldly iadee phakles , salst ihher mokt
andﬁb % g. harmaceutically acceptable carrier,

0

BYT ST €99 BN PREGEGUBE - uHAErSEBoBbe

é@@&n&Q@@&yﬂﬁﬁ é&ghdﬂEHﬂﬁHHﬂﬂé %@ﬂfbr%@@ﬁ%hﬁ?‘%1%ﬁhhsthose

thereof are included within this invention are.

mnatmmhe: didyoede cashiteds dint $hef filetc pnpsu nusomdlng
h|s ntlon a|r ut,ili n_these conp ons

thecat BT A G et 1 SR RS e o GahPegsF that

Iﬁzﬁgalﬁldnﬁe a@eéhs lad¥tk biasese ﬂlri@tu@a@sarmng such aci d

salts are the follow ng: acetate, adipate, alginate,

as par That eretiehzy galf &:he pasind 1aW Rén&besepilgprraeaents is
a I

SUYSER lrL Fo SR, AR P RaG B JPRiPPire, anc

heﬂamesméfsyﬁﬂ&m faunpiretre caglabd Ghept apoabprure v1deo data

hos ate hem sul f ate pt an hexano
1%97 %I‘nlrl %@EYhﬁ-&Sougggaiiy, prov1 :Lng

2- hydroxyethanesulfonate | agbat e, mal eat e,

net hanesul f onat e, 2-napht hal enesul fonate, nicotinate,
oxal at e, panpate, pectinate, persi |fate, 3-phenyl
-propi onate, picrate, pivalate, propionate, succinate,
tartrate thlocyanate tosylate and undecanoate Base

I o o I T . I o
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conpositions of this invention are fornul ated for
phar maceutical adm nistration to a mammal, preferably

wa@2bvdneazibei ng . [0132] Such pharnmaceuti cal PCT/US2005/010030

conpositions of the present invention nmay be
adm nistered orally, parenterally, by inhalation
spray, topically, rectally, nasally, buccally,

vaginally or via an i ant reservoif., The ter
L ¥ SHEEFAF " WasT used Wetw rffai_dﬁ‘?cljlfdé’sg | H&httg"r?eg CEPTRAK
LPLE@YeNQtSye | LERAMUSCY e drtdrredd WY ahe id¥ftvare-
synovi al, intrasternal, intrathecal, intrahepatic,
fnivehesyonah fod $etweadramElPrdsfeadardmg raughes are
techni gues. Preferably, the ¢ 0si f,iQns _ar .
ﬁ’dﬁ? RFSE et Bd-BF ar 15°9r 3% 1%Iaevé(;%ud:I"{/h.aﬁ:[ @f%%]%hﬁléfri l e
bBLeciabks, fonsE & pdoLOMOIHd et drid svHatv eheyonre
may be aqueous or ol eagi hous suspensi on. . ,
FResgs uSpensi BARNHRY, DEaFieiifN RS Sadomd nd Aigering,

L que in ; e dis [
LHERE PO S TBE IS St e StbrTe”
eftpaCcEabt ke prepasiat oow, nAyclalso lhiens gt e lakher non-

baRERRE R 5. 5 R LaT & T oo B8 Vet ey Fcation
BXauPhEnas SusPLyt i Plthih lodhudanedi(nisdd ong the

accept abl e vehicles and solvents that nay be enpl oyed
alecwanénat Rongeetwesn| subhimrtnd ¢ wtoms sddiagn different
ghloridg soJ ution. | addition,aséeriI%i fi%Fﬁ_OHES
YBS2oR eﬁ??%’ﬁ%\:?ys’éﬁ%@?e%ﬁrass T HERS % I&5eddi ng
RedHAL o8l of hh&veHEROsei s asmyaridaand fixed oil may be
enpl oyed including synthetic nono-_ o r di- glycerides |,
Fat Pyhaei @bjestehadd Beaieresivi bhd g t3PRASRNT iQfe pointed
gg£i%§£%v§s are useful in the preparation of
I'nj'ecta e s , as are natural pharmaceutically
-acceptable oils, such as olive oil or castor oil
especially in their polyoxyethylated versions . These
oil solutions or suspensions may al so contain a. |ong
- chain al cohol diluent or dispersant, such as
car boxymet hy-1 cel lul ose or, simlar dispersing agents
whi ch are commonly used in the fornul ati on of
phar maceutical |l y acceptabl e dosage forns incl uding
enul si ons and suspensions . Qther- comonly used
surfactants, such as Tweens, Spans and ot her
ermul si fying agents or bioavailability enhancers which
a_re commonly used in the manufacture of
pharmaceutically acceptable solid, liquid, or other
dosage forns may al so be used for the purposes of
formul ati on. [0134] The pharmaceutical conpositions o
f this invention nay be orally adm nistered in any
oral |y acceptabl e dosage form i ncludi ng, but not
limted to, capsules, tablets, aqueous suspensions or
solutions. In the case of tablets for oral use,
carriers which are commonly used inclu.de | actose and
corn starch. Lubricating agents, such as magnesi um
stearate, are also typically added. For ora
adnministration in a capsul eform useful diluents
i nclude | actose and dried corn starch. Wen aqueous
suspensions are required for oral use, the active
ingredient is conbined with enulsifying - and
suspendi ng agents. If desired, certain sweetening,
flavori-ng or coloring agents may al so be added.
[0135] Alternatively, the pharmaceutical compositions
of this invention may be adm nistered in the form of
suppositories for rectal admiyystration. These can be
prepared by m xing the agent wmth a sui-table non -
irritating excipient which is solid at room
tenperrature but liquid at rectal tenperature and
therefore will nelt in the rectumto rel ease the drug.

~ 1 . N I 1 4 oa T I |
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[0140] The pharmaceutical conpositions of this
i nvention may al so be adm nistered by nasal aerosol or

WO ndvaload2idn. Such conpositions are prepared aceOT/US0g5/010030

to techniques well -known in the art of pharmaceutica
formul ati on and may be prepared as solutions in
sal i ne, enpl oyi ng benzyl al cohol or other suitable

preservatives, absorption pronoters to_enhance
bi oavai | abi | | Fief| RREEELP $R Of the Digwings
conventional solubilizing or dispersing agents. [0141]

The above - described conmpounds and conpositions are
partiEimeméleS@waVideqf&ﬁ&ﬁxﬁnamﬁ dppwhiati chere are

reIat|n to an i ated ease, an _apopt os

Gt Pl o8 el S s a8 SR 20 the
mﬁmmecw& SRASEn LSty Ueld e shoRRrPoseEdE! dedired
prollferatlve di sorder, an infectious disease (e.qg.,
BREgF i al i nfections, preferably, eye |nfect|ons) a
dege dj se S t

a2 LS G IR AR R 3 MkatBe co the

tvemal freech adfedridineeasie, retinal disorders, uveitis,
inflammtory peritonitis, osteoarthrltls pancreatltls

ast i 9% 1 T2 ol licdt e raivdrgmehe test frame

gorerul anephtidigy fhsWTaLel %@Hﬂigh&lﬁ s g%&s where

[ upus eryt hemat osus, scl eroderm roni ¢ thyr

thavel Slaigeasels awims mhare agasedetiesmidiedbeteber of

aut mrune henol ytic anem a, autoi nmune neutropeni a,
ocytopeni a, chronic active hepatitis, nyasthenia

gr avisighd | anmet @svr-heuelcHll seFert GroRRghed5e288,
psoriasis, atopic dermatitis, scarring, graft vs. host

hsesheld cﬁrtgadwlﬁﬂ%ﬁ@m amedesaringd, sepgantapdpnosntensity
%%I&g burn injury, osteoporosis, |eukem as and rel ated
i'sorders, nyel odysplastic syndrome, multiple nyel ona
- relmigardonei disartder, Aeittdnay ehegerus ibeskepi Between
chroni c nyel ogenous | eukem a, netastatic nel anong,
RQhRss | DOk il e RANGA O BIr 6RO L Re ABEPRESEY 8fiodrTived
ISagtSEpti c shock, burns, Shigellosis, Al zheiner's
| sease, Parkinson's disease, Hunti ngton's di sease,
Kennedhysreli 6 ees e t;m'rmmirmae@stez,g cempbralkonsehehi a,

i | eps rd|aI che acute and chronic heart
RSB 9 SRR A PO SBOHgat: FrEcHEaF P WILCh
ééﬁéiﬁfﬁ1ﬁ¥f&ﬂ(Eaﬂgﬁﬂﬁﬁééme%ﬁhﬁﬁéhY1§rkéﬁﬁt@yéaﬁé
graft, spina.l nuscul ar atrophy, amyotrophic |atera
%ﬁﬂ@ﬁ&kﬁ%ﬂonnnhﬁQﬂHPE%ler05|s HV - rel ated
ence [ | 0 roI cm
to s?$gi&£és16%$a %G%ﬁ%bﬁ' fﬁFauwa G%Palnr9%€ ?re
Sajna t D sHIW Y hd‘\l\eréadclefslsiveBno:Lbepahdt FS1s€ targets
hepatitis -G, yellow fever, dengue fever, Japanese
%]rﬁ%pﬂfi%ﬁ .Sta%ne%ﬁqlo@gldf éF\E’e”OHmeIEP{?eF—Sd%é%@ YeRaltiple-

ndUMC¥it i ¢ kidney disease, H. pylori -
aSSOCIa ed gastric and duodenal ul cer disease, HV
|nfeCElguret&ﬂmacaﬂmmmaxlynenwngebismagexfmeéﬂiQEDHPEd with

{ St O P Ao Tha 5ab: it FABPbRyLPaIa o the
ﬁya“geg amRs)d and deRlRfradpyad EeeaSb%ehoesnwggl ﬁléfieug%hted

Syndrome (MAB) , Famlial Cold Uticaria (F
Fartild alequsdit athexnsdan wbBder SPPIF) in Eneohieck rectangle

[0 Ie | an Awtlcular Syndr one
SO R PR B R 0 e
I nf | ety Yo Qs easoondNMoDe V1EN5Rhmaé$Sﬁiéaﬁ$dgrouped
Perlodlc Syndr TRAPS) ., and per - 1gD periodic
Yihte %’%S) to ?H@chhﬁeuﬁaésana%’éﬁ%ee@.%&ﬁs
are also useful in treating ¢onplications associated
Wi th coronary artery bypass grafts . The conpounds and
conpositions are al so useful for decreasing IG@F (also
known as |L- 18) or IFN -g production. The conmpounds
and conp03|t|ons are al so useful |n |nnunotherapy as a

.. ~NA AT o




per day or alternatively, as a continuous infusion.
Such adm ni stration can be used as a chronic or acute
wo b@sapszls The anount of active ingredi ent thatPOBYSIEs/010030
conmbined with the carrier materials to produce a
singl e dosage formw || vary dependi ng upon the host
treated and the particul ar node of adm nistration. A
typical preparation will contain from about 5%to
alybdeo 959G i atel o o AR iltw)ja cocamdengicabilEh shieh
preparations contain fromabout 20%to about 80%
a%??%%t%%%pound . [0148] Wien the conpositions of this
i nvent FoHuEONPO | B & i naddran dof Mcieprpeund ief this
i nvention and one or nore additional therapeutic_or .
pEOPAY T HeRs ¢ HYeHEing HIHNIHOWED HFG PrEF¢ e 1llustrating

agddit] ] 0 S0

e e EE st T T dboct TU0% And oy ol S Br oAy e
beppk toaaboautofl 026 canstrmit 0% dfhrdsdcdos age ther enlchiye
adm ni stered in, not her a regi ne. 49] _Upon .

| ApFBYe e%frjagﬂbgﬁ?ae@rﬁg%o di‘%“&%%lle?ﬁé% Rt EgREePOTTION
dgserRl PokOFPAINKL GOMROSIY i1k aFi RTiMmaticor ehet Bbs gain
invention may be admi nistered, if necessary.

Sasepgednty yplutrl dosegeawst dqlaginency of

adm nistratio r _bot may. be e ti

o PO, SR Pig TIPS M S NG 004 sor
CORdi kb&Re i 6T retqined ovhien 4desaricoms thavtebaerention,
alleviated to the desired |evel, treatnment_ should

ceash. gPapibat SRS e Howelt Of ddifl G ithesmstimeRt by area.
t t - [ . .
of “ai o aEE BTt cnd B e s Rt R ing

peaemehtonen widws apprided alxgwilmgser or hi gher doses
than those recited above may be required. It should be
15 understood that a specific dosage and treatnent

regi mens for any particular patient will depend upon a
variety of factors, including the activity of the
speci fic conpound enpl oyed, the age, body wei ght,
general health, sex, diet, tinme of admnistration,
rate of excretion, drug conbination, the severity and
course of the particular disease, the patient's

di sposition to the disease being treated, and the
judgnment of the treating physician. The anmount of
active ingredients will also depend upon the
particul ar conpound and ot her therapeutic agent, if
present, in the conposition. [0151] In a preferred
enbodi ment, the invention provides a nethod of
treating a patient, preferably a mammal, having one of
the aforenenti oned di seases, conprising the step of
admnistering to said patient a conpound or a
pharmaceutically acceptabl e conposition descri bed
above. In this enbodinment, if the patient is also

adm ni stered anot her therapeutic agent or caspase
inhibitor, it may be delivered together with the
compound of this invention in a single dosage form
or, as a separate dosage form Wen adnm nistered as a
separate dosage form the other caspase inhibitor or
agent may be adm ni steredprior to, at the sane tine
as, or followi ng adm nistration of a pharmaceutically
accept abl e conmposition conprising a conpound of this

i nvention. [0152] The conpounds of this invention may
al so be incorporated into conpositions for coating

i mpl ant abl e nmedi cal devices, such as prostheses,
artificial valves, vascular grafts, stents and
catheters. Accordingly, the present invention, in
anot her aspect, includes a coﬁﬁisition for coating an
i npl ant abl e devi ce conprising a conpound of the
present invention and a carrier suitable for coating
said i npl antabl e device. In still another aspect, the

oy e I 1 N I T T N1
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such netabolites are included within the scope of this
invention. [0157] In order that this invention be nore

wo mdospoamsier st ood, the follow ng preparative apdr/us2005/010030

testing exanples are set forth. These exanples are for

t he purpose of illustration only and are not to be
construed as |imting the scope of the invention in
any way. Exanple 1- 1 (S,S, S, R)- [(2S)- (3-Met hoxy

- 2-net hyl - Mesaryipdriono P - Pzasmtﬁ@ﬂ Embodiments
-pyrrolidine - (2S)- carboxylic acid [(2R)- et hoxy- 5-
oxotetrahydro - furan - (3S)-yl] -am deMethod A (S)-
M nor 4- hydroxy- butyric acid t e rt -butyl ester
[0T58] A sol ution of (S)-benzyl oxycarbonyl am no -

4 hydrlm prw%.w%@q%mm ey [Lsesk dP PBR¥pRPEGLRSe

ri bed Iv a 1999,
SELLE S heele ol il vatt a b whon dsie
f‘g@grﬁkgett‘@ttﬂﬁh overt pmlri et wrmeldy dicex ilderbvangohhe2084.1ity of
vv/w 160 The cat al . s renoved via fi tratio
%@f@rﬂr&%% PEPEI R LEY. gt LA ah A LIPS
aélﬁ@k‘idz%j be spdtdit]ie R %%a@)y%@'sobbfe%.s;d@U images for

(‘486ny, 91% 1H EMR (40 s)
Is OB Bty m:sgqs@a,z&r(d Iﬁoxdd)any PLAeT( PMrpgdps, 3hggone

(ef:}gmg?"&em (J(%)thez Oév‘ret M l?tnéc)%yc ae%bon?]’CE@I‘l%AKl\/Eg/g%gm, a video

| s by @r Oxy nBfdvdm - eitdus kerieanmah) bepyapshirdinend then
carboxylic acid benzyl ester [0159] To a_stirred

s@qssam@me@facysardiamrﬁqﬂ&m DHEEEEP Oth@Pyeresaergsubiects
P
hr?tyé%{é%ﬂs 5{31’( Sa%O%E %é‘%m'%pm%gﬂgggéd r1‘9.3.9_|’t:ak:es place

hyﬂr@Mgb@b@@éH@aﬁiﬁMrP&tRﬁE(Pmm Sykt2ey, oy, abvARer

(698ny, 1.2 5eqg.), diisoprop ethyl amne (1.03m,

1878%%1@’)1 %‘ﬁ%ll‘PYU(% Vlﬁ%tc%}? Shopropyl ) - 3-

et hyl capbodiy nk n?&é}xgr%@rdﬁea (FDGcehdd5 g clede®y) a video

The resulting ture was stirred at anbient

t eaperatare dwaligddas uﬂmmmgqm@Mlmewmtatlon of
The m xture was then washe vvlth

t
ace%?%“ti%e%ﬁ%e%h YoM A Bbhat £750r, Stllgoﬁj Rgpiects

by hh81vEE | @8 OMBInIMYNes Worsdddlatied Isiefgﬁfe@l@a&ﬂdn gain by
concentrated under reduced pressure The resi due was

paress edf byn f aade dhrastmtioyBRRi Y 60RcetHy analysis

ace ol ) it § d.as a
corberasEiehyT ams. Fau st e 1 S R nod
Gétntridh Fai2-id &Iifﬁﬁalr)ty@afmwf- Ithe ftoemgl. - Areas
et hyl carbanoyl ) - pyrrolidine - l.ic acid

béﬁlzwi BStlave d&@m RSH utIVGT S p(ru% mipeg) pesiod of
t@f.{sn ??ycﬁé@é’ wer ga VAR BRI witel ¥ss noise will
car bahoy pyrrolidine - 1- carboxylic acid.benzyl

ektee KigGhgr)gain DCI\WI(dlfK) Sd%naﬁashao@o Vegsued 190 Bodsder

nitro tet eri di nyl ox
3%6%?0%3%%%% éé\‘f‘}ldte}bef BVPEI f %I’ﬂnfor mg%&(:a;g‘ér?ﬁl ghis
a@hgn%é Qiil p@ééuP@Vﬂﬁelé%/s%r MéﬂﬂUt&ﬁllt-{}h@_nma&Telaéeof high
was sfirred at ambient tenperature for 2 hours, then

f abtévetyt hubughivartageousthe Faqulta drdys aleshdd sipdnhacuity
wat er, ulg/chogrgm thi osul fate sol ution and water.
DfL§}| ng over hmagnesium sul fate and concentrati on under
reducedghpr eﬁsaﬁelgavﬁnpfmvanént tdireienmicuctease dnto a
pal e yellow oil (9.92 /éo 1H NI\/R(4OOI\/I—Izcgl8
DESO} aflassr%@ﬁ*-r:eﬂamaneel nz\g“b 1, %p SIS, Shichgas 48

& i88ng a
FrfCe bl iead) once il R g Shgsofyfn
ns)'.ng5e05a(:éi—pchﬂnm)ge quea8 an FIBII(GSH’ldﬁO) sc@n§9 the PID
8.64 (IH 2 xd), 9.21 (0. 57|16s) 9.37 (0.43H,
s).Method D (1S)- 2- ((S)- |
tert-Butoxycarbonyl nethyl - 2,2 -diethoxy - ethy
lcarbamoyl) -pyrrolidine - 1- carboxylic acid benzyl
ester [0161] To a sol utlon of (IS) 2- ((S)- 2-

N a -~ o
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aqueous washi ngs was re- extracted with DCM (100 m)
and the conbi ned organic |ayers dried (nmagnesi um

waemosate)s, filtered and concentrated under repPOTE82005/010030

pressure. This afforded the sub - title conpound as a

m xture of epiners at the ketal centre (C2) . The

epi ners were separated on si Ilca gel, eluting with 30%
acetone/petrol. y n- isoner 1 (white solid); 1H NWR
(BooNHARD ds srajws@)at@dl X038 softwwecénlvm procggsor over

2.0, G or 280, 2ol2 G cBLbiofaT mnd Bhcbit of pin

rﬂéteﬁnﬁﬁatlo'h @tharidds ml)owl@* Xﬂa g 3 82re(f| El mdnﬁlteé ) 2@ithin
- 4.82 (1K _m), 4 52 - 4 61 }1 -
(A0 /Y | ths sy susges GePeRE nt7uE@ tl?e4§oe9ﬁ an gach
ss,gémrﬁ Sl pdtnkie MB-ES oA a3n (1003, oESrindTRo? cach
(10%; ati- isomer 6.2 (colorless oil

(mﬁ)m\Mz mamy GSGDWB(O)naj vhege- tllelga(LBH,sent)Lnglf@8 each

2.10 3.07 (1H .
P 18 dirnnen Geldeidt o §pdsd spaaplafich gain,
Aler #s 2Rl at8d it t9é se2rldn(3Hcilrd Cal8utation of
7.40 (5H, m), 8.51 - 8.58 (IH, m); MSES + 377.4
(&W/@Seg@tatam éfva(lm% . (1S)- 2- ((2R 39) -
2- Met hgxy r £ I -
yl car bam)yrllgJLESse yrro W%I})é% %gg]%)bc%x re gglegeggkﬁ%%?l
etiearkddl JdrS)evary (kiéﬁ;k@f&buﬂdZuNEhhe),(ywﬁlleoxb is found
tetra,hy,dr o-f,ur n - yl car banoyl rrolidine - 1-
oA a&éﬁ%ﬂm@& ér 8. &eéu§%>’48[:9%3§°rocessed by
R{I‘Fé’%@&ﬂﬂtr@u@@ét@m naRnehetbRehhahndesati Bedy i Dess
met hods A- E, using trinmethylorthof ormate in step D
Ereedfitdng thelsels pusifierebdynpbontseasry B xsacend$ or

[ 6. d 4. Th t
| it AR R S0RC LG RBY 5. Bt BRBRE L Perpopnds.
t i n{00AAGE aRe/cHRR Q:laokg%untis aPBEcb13vEYi §60USfrequently

colorless oil); 1H NMR (400MHz,d- 6 DMBO d 1.77 -
B8EVDH 1A nimutge i, l@lvlald Rrpbaplyotozbastepplow.

9 0 e DAL Ukl Goflezntifl U o cpare

4o toedn (dddptiivie HadkbrdundO wi2B, nm ).on§e42mat5h411(fda Hsc@ﬂle
), 7.27 - 7.42 (BH, m), 8.24 - 8.31 (IH, m):

reging, (\,Q,rﬁatdétngmt,od)or @ﬁkﬂmﬁ E266kF2 V8- 889@% tudon
]ngﬁse %gz (c%ﬁllpaml)sonz Q% U gla%és( Ia'fle Hb)) fgeg_{éent‘]@hen
AH"2 x o), 2561 =3, 'R 2
(SgmenbatibrOhoisk 2;15 (12>H mu): p&oQSSSSnQQCyGB:I.esrTaI}e
7.28 7.41

(TR andz(msec?[unﬁ)&ﬁ&%ﬁa%lgn 23abt i ePrhiphpet ofapared by

“thks pheSAl |d)18‘d!ﬁsre@| lsghsRem of- oﬁgé@@ﬂyél Sedetlive
benzyl ester 5 (1S)- (2S, 39) | sopropoxy -
SCWdll‘Eét rrrmydqe@mm a*i@os argecar BaRBGERL1pyr Fori BFerent

ur & O)%qe' (13 E%T%rﬂ(z)él s%%&e%ﬁagga\gl%m@%g[Q%ﬁd'c.llapt the

Ared in a SI ar mann
I\@sdmdss wRod s RY funidtdopr oy keginbatet ahenbisstiepi I up
,, to afford the sub - title conpound as a m xture of
e eslading 6. 6.5 Therepilfers Were segupababien noise at
d e ehid 'ﬂé& &%h%g)/%&otﬁ%é @Hmﬁgneéhé’ﬁt&@lre

- 1soner 6.5 J1orless gum RI
[Dl\tﬁ(a)tld"lgi o fa:tath @&Hanme)camplel ifltBGr(aZL-tﬁ m)% more

- 2.71 (2 3

Bfrenat Ty TotsRy e $n5epirpiarhé pdate HeBSod fhan at
Mbs vePhrimey, 1@ HedHrn@ hpd5t§3pékh_'loddmhg Eezaonsfdé’ﬁed to
(5H, m’), 8. 2 - 8.30 (IH, m); M5 ES + 391.3 (100% ;
Aopttad domsr. Bedwarm tld os@lndd)ZO’lblul\M rRoofHEegmentation
DVSO) d 1.07 - 1.15 (6H m),,1.78 - 1.82 (3H m),
2.07 - 2.41 (2H, m), 2.87 - 3701 (IH m), 3.35 -
3.50 (2H, m), 3.74 - 3.96 (IH m), 4.07 - 4.18 (2H,
m), 4.95 - 5.11 (2H, m), 5.22 (IH 2 x s), 7.24 -
7 39 (5H7 m) 8.48 - 8.53 (IH m) I\/SES+ 391.4

A NN A A P N 5 ¥ o



10

15

20

25

30

{ (S-1- [(IR3S,45)-3-( (2R 3S)-2-Ethoxy - 5-0x0 -
tetrahydro - furan- 3yl carbanoyl) - 2-pyrrolidine -

wQ2w@anbaiiyl]- 2 ,2- dinmethyl -propyl }- carbap@T/usazmoso10030

benzyl ester [0167] To a solution of (IS)- 2- ((2R
3S) - 2-Ethoxy - 5- oxo - tetrahydro - furan -
3-yl carbamoyl) -pyrrolidine - 1- carboxylic acid
benzyl ester 6.1 (4.68g) in ethyl acetate (160n) and
Mlq@&ﬁt)wewas uadadedst rliseehpirgfenzed2rsgyet ol Teakedipy the
pal um.hydr gxi / ar

C% elv\%sé%’t |q‘r|r"gL %ellr%l%zz\:ﬁ3 ﬁigmsp‘élgr!ﬂglFtﬁgg aen
Lgégrheﬁﬁatsﬁcﬁf tioigemidridalpnds pheseahgby fTb@. abbet 10/ to
catal yst was renoved by filtration through celite.

teﬁwt‘r 123G tketeera disigtes) ansl pseﬁew@%ycaplaoﬁg?ranﬂﬁan 20%.
hydr ox %glnéz.rgfﬁ%gahzeo Lg%gddlffal{%g 1((312)( él%%ggﬁgd th?t there should
dnmﬂat]dwlnmnmct@mp)al x13mneb|fylabanb0800ntdasecutlve frames

dr ochl ori EDC 85 n xture was
SR S ot i GG L6y BPR Gt OO SAF RGP aey be
s SO diumhed Qenatia 1S PeltieeBghi8eal  huasthiefaximum
added and the organi ¢ phase renoved. This was washed

vi g hewkitastatted iagiesyrs r&mqmma@ﬁpédme tegpravEnt noise
t.he rin 8 ri gnesi um sul fate) |,
fl?Lllnlecl?eLl efré? cg}n@&e rthte ggr reduced pressure. The
crude product was purifi ed on silica gel, eluting with
40- 75% et hyl acetate/petrol. The sub - titI e compound
as a white foam (4.02g, 66%; 1H NWR

(400 ( ) I—— t {9 ¢
oa (TRIT G B g RST e St e e o e v
25Ul ddtH, cald)ent ,3.852 by ﬁe&@mﬁﬁ;ngl ):heSnZﬁureSons(ﬂZﬁ-lects,
m), 4.22 (IH d), 4.38 - n}%l - 4.58
(F+¥°- m3 PEF BHPHES 5’65( I”‘HV 619)" < 6261{4"%1"%1“?
ur?ter Jgeta7tloI€fQ>ﬂ 2lhe @ubj e%tszﬂvﬂ:hﬂn @hmerysvgéﬂé 490

6 (10 ES - 488 . 8 (10% . Method G (S, S,
FFl)rther -pltlr(cg&al a(egmeqtm lraey implemenkhegd in the present

T L

ay dim oxféJféHgmer{ta?eﬁ)orr bhond deicitgrbQhé8kuberaction
solution of {(S)- 1- [(IR 354S)- 3- ((2R 35)- 2-
E?@Tﬂlé&lyse’s oxo - tetrahydro - furan - 3yl carbanoyl)
-2-pyr C ld 1; Rt y

- cgr b[g% cg%cr?dn%enlzya&g%{%r (Ss’e%m%?a?ﬁggt E%/é'chnﬁg’a@ bhsed
(20m ) wasi reaigke copiatd aidiasmdiy & reedireenc aeponh@2086a/ w,

74ny) The_m xture was_stirred ynder an. atnos her of
hy dr ogFATRE T o LS g e ar ke SSEesRRE By

TLC. Tﬁ&?lt@\hyétl MRfed emanat e d itld hat '"@@zrtraﬁ.ﬁuﬁlap
celite and the filtrate concentrated under reduced
pr essm@gm@ﬁgafx@n'hé amine as a brown foam (260ng) . A

portion of t teri.al, {15 i_,ssol ved in_THE
o, TR TR S0 BT b SRUR R ATy (R Medsuiing the
di | sSOpseRYdniodd sh (rikQ_LJd'é )an&mrda_mbméohmr@éal ef noise
hydrate (77ng) and |- di met hyl am nopr opyl ) -

et hy| clt @i Fenantydr Gafisriage HoERE, "f@@@ﬁ)lvﬁeeéll’l" )
dded 1
?en%eratﬁf%éf%ﬁé%ﬁ%%ﬁ R R A N

aqueouslsedi e biresrimatie cihd ioegawifc tpirgeeswasgmented on
renmoved and washed with saturated agueo

Chlor 1 da FHERE B9, 9 GiF hghdiEh SOFERTGLa than the
filteregd-gnd, concepidateddindelad eduged ipnessure. The

crude product was purified on silica gel, eluting with
ethyl acetate. This gave the sub - title conpound as a
white solid (138ng, 62% ; aneLI ytical data summarized

in Table 3.[0169] Conpoundsof Sormilail 2t o 1- 58

have been prepared by nethods subst ant i ally simlar t

0 those described i n Exanple X-1 . Exanple 1- 2
(SS, S R- 1- [(25)- (2-Methoxy-benzoyl am no)

. o LN L N N\ I T L Y |



(S',S, S/i?)- 3 /5-Dichloro -JW {
f

(IS) -(25) - ((2R)
- ethoxy - 5-oxo - tetrahydro - ran -

u

W@ 3®pAyd2emr banoyl ) -pyrrolidine - 1- car bonyl ] PET/RS2005/010030
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‘( 2- ChFéggrebénﬁ]@?‘I"%n?%)reS@t R

met hyl -propyl} - isonicotinamde C Exanple 1- 12 (S, S
SR - 1- [(25)- (3-Methoxy - 2-nethyl -benzoyl am no)

- 3,3- dinmethyl -butyryl] -pyrrolidine - (25)-

carboxylic acid [(2. R - ethoxy - 5- oxo- tetrahydro -

fur &n Aut@sitidt |threghalsl @d@\ﬁﬂaéilpn mt(nsnsmuéthlf areas

| -
3- net h?/% t}(‘%u?%r)lff]gesrﬁllﬁ"rl&qtd‘ l&% e & car b%?%?llds in
ac: d [&2.@%1‘@&1{1@(1%38 Fraaxbicet Itaf@/drdﬁIwrﬂtUbénseg&Ehtatlon
- am de Exa e 1- 14 (S S SR
(% ]Metlh@;@e iy eastth )ﬁreaoenﬁ(ﬂﬁ ) n@%@?entatlon gain
butnyﬂD SPNLK oI idine - (25)- car boxyl | c acid [(2H) -
i sopropoxy - 5-" oxo- tetrahydro - furan - (35)-yl] -
am de Exanple 1- 15 S1S 1S R)- |- (25) (3- Met hoxy -
2rret hyI benv%o | am - 3- b I]

(217) ﬁé?@Pi(Yng%otﬁ{é Qﬂb’éi«fﬁlgsflﬂl u:ré 15)STMJW]S a video test
am deExanple 1- 16 (S, S, S R) - [(2S)- (2-Chloro

- bemroy| dfiieoyide- erttﬂws yig capspred) Wachan- a

box I
U e atr an e (G T B slifisp, venigyes and
(SsSB4 | imdGeS- cﬂ netted pedi2S),- 1(1'32}]1%1&11&&}@ a- bemzoyl at the
am no) - butyryl] -pyrrolidine- (2S) carboxylic acid

[pqtgomeI@o&@e SQ¢eQﬁ«Wh0t%REQMWd¥ﬁ¢-PPGPQﬁeS e3sfsyrpd

S,
(E%rlf | uoro %I@%é@nzoﬁ@m nt]% d&b%;l%?ul%ogé)

- pyosekt dinechd Zﬁmeraaﬂmmﬂmﬂmpgsbr{e(m)ly amzhgxgﬁrom the
5-o0x0 - tetrahydro - furan - I%:I'(flj nm de Exanp d i
1CanQTre S, sAstIPe)ﬂi PYESQIG)LS (dzl%'m %%F&‘ﬁeﬁ&) and 1s

wafkghc{;‘eﬁgélérd b yethdrpyrrolidine - (29 -

carboxyTic acid [(2R)-nmethoxy - 5- oxotetrahydro-
furan In(B&yuye]2, layn@@mmﬁ@,l tlpyg §sssbampn a1- [3

| u th

B e e e R b e o e N
aphgu{ﬁéZB) i sopropoxy - 5- oxo - tetrahydr: o - furan

S)-yl] - am de Exanple 1- 21%SSSR) [(2S) -

ﬁ%#ﬁﬂtln% l}'tl'I?r )Fle]St
I

DS (OSSR ol (R, et 2 and
1hidR1IESGhBisgRLL | pi%S] 3-vihamst MHe dl(mr-er(d}} 1tsr rmbre than
(S5 B, PR Seh ol SRt P P R 17 e
%EBBhXQrﬁ'Ioref Ehaﬁafllvé @xé’ié hlcfg[nagﬁi 53&@@' ew}ﬂt@blobs

SSSR- 1-[(29)- Chl oro nzoyl am no) - 3,
darret hyhs adbuegirlydbglse piylcpbﬂs i diGmeloriEs)maye sdsey |1ne

(BapobEpal e o eRhnpre HEdag S and Wille axawings

(28khve(2oChher Qea@@ﬁz@wﬁﬂfﬂfé@)col&lr% fthaveting present
butyryl ]- pyrrolidine - (2S)- carboxylic acid

2R) -

bdﬁ@%}}flpt5onoxoPM?hﬁyﬁ@@reS@EﬁW -thggl O%ﬁ% ﬁué%ﬁe@é may
%‘Fvemghg %f) IL féﬁ%?%hg%%r e)gaaﬂﬁ%)enzoypfi am noe) I(e%resentlng
dic et h}éixt ch)utsysyl Q;ubjep)cy’d: rohipliae Eoxf 25§am}_:daa‘ bcw;kymec plxels
aci d et hoxy - 0x0- tetrahydr.o
oﬁ )t;ﬁq]a suliedE ﬁgwehq_re z%hctvgl rtl’§st Fg%om t|he o[amera
(%§% be2toH keaore@enf@wlé&amﬁm - 3- methyl - butyryl

yrroll -7(25)- carboxylic acid [5- oxo-
(2R) - propoxy - tetrahydro - furan - (38) yl ]- amde
Exanmple 1- 27 (S1 S, S, 1- (25)- (2-
Chl oro- benzoyl am no) - 3- met]h%/l - butyryl ]
pyrrolidine - (2S)- carboxylic acid [5- oxo- (2S)-
propoxytetrahydro - furan - (3S)-yl] - am deExanple
1-28 (S,S,S,9-1- [(29- (2-Chloro -benzoyl am no) -




di methyl - butyryl] - pyrrolidine - (2S)- carboxylic
acid [ (2R)- ethoxy- 5- oxo- tetrahydro - furan -

W@ 3®pH96213 - ami de Exanple 1- 35 [S, S, S, RyCrFU$200$/010030
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[2S) - (2- chloro - 3- nethoxy- benzoylam no) - 3-

methyl - butyryl] - pyrrolidine - [2S) - carboxylic

aci -d [ [2R) - ethoxy - 5- oxotetrahydro - furan -

[3S) - yl] - am deExanple 1- 36 (S, S, S R) - [(2S)-

( 2- Chlsramehtatthiprl ohartoydll arirgs)ys- angd- n@nﬁr@t h§| sensitive

but I di S).

bl e Bl - s 2 TRt CpRCLE e ene

Eé@@f@&kﬁblh a¥/ depreSentative yaluds f,(23) an@2iechl oko a
- met hoxy- benzoylam no )- 3-_ npethyl - but

11 -

pwww%vﬁ q ZBRrEarifoPoee 188Pd O Segmﬂrtat)éPﬁoaw ghadows
3 d

1a}r<%g‘9<{ Zé,l'{%r?/edé’g_o ,ofRﬂ)'He_a'T:\um_agl[ %}J%)g%é_bt% _QHH et EXapRi e of 16

Ghh®ree @@y cd toprtepHatetom a;)fl thebeneoy! dsi pepmen8ed3is

RTETEY Y0 ey Fishiin g PEFRanyBrD. ErPuFaRocnota what

(%@ ?ﬂé:ﬂdereﬁinﬁ?r Bt ¢ u:kfpo%%s( Sosbg Rbo high( lZSQS) the

or o- 3- hydr oxy -benz am no) -3, 3- dinethy

- et yetys |argyrgol ﬁuﬂhe sem%méxym@ea@ré EepRpoise

_&%{Q?O%%Exaﬁg- 1t et ydtré: f-%; An- ipg-‘%?)(é}g%@e not well

(¢ S DT f=d- ﬂ@aﬂ'@éngﬂﬂaélﬁftzmlgd]@mﬂ(;)ﬂhlﬁe images, a true
met hyl - butyryl ]- pyrrolidine- (28) car boxyl [ c aci S
(2R or exemIsAtat iy ol HletGaampdtaater (Pah & C88pshpff value

| a mix o
3 gcgga%@é enzoyjoéle%tﬁé%r@on Seglﬁ‘r%e%t hyI bgtgyrgso t

-pyreol adlices, (28)titar byl isegaeind at(i2R) has not been

et hoxy- 5- oxo- tetrahy ) am de

g(a]ﬁ%)qﬂéeq_ 42WIE@ g:ll\}be Fs%rqshcﬁ.ég)s (sé r%t%ﬁ' at 18 too low for

Bﬁﬁégéaﬁﬂlﬂ&o denzoyl anNQ)e ©3.63- HaRhRY latbithgr ¥ebt of the
-pyrrolidine- (2S)-carboxylic acid [(26&39 et hoxy

Spexplet at s@ahyde oobj‘em‘@xpna(kgts() Sﬂ Ex§ﬁ>p|aé894 agtoo

ooy Biediold Sl SRS O g oo

- cBar hextheatdll, [42R) shad hanxy" hadh" @t0-sroet-ldRkedpaxel
furan - (3S) -yl] - amde Exampl.e 1- 44 (S, S, SR -

1reglosy-ngar Eheoveanantes AT S benzoyl ani no)- 3,

3- di u ( G RO e

s Sl sy kit (e Sl o
(E&neyl dnd Aot denFxahpdh ecdwerth (FonBmirBite Ro) minute due
[ (2- fluoro - 4- a.cetam do - benzoyl am no) - 3-
nEPh}Ilghth?Ey???nges pyrrolidine - (2S) - carboxylic

aci d [Tfl%R)Ln @fltivgxé!ys@emoé@a tetiahyhid-as f Whah also to
(39) - am de Exanpl Le 1- 46 (S1S, S, R) - 1- [(2S)-

( 2hanbker bn- dhei sopnepytoxye lrtrearﬂzrbyan dfiesd) seggentation

TEbAFsuptoy Thb. sBHEER b Mg 7 3R P e

tﬁ@dﬁﬁﬁséﬂpbﬁ Bodde[S1&S, B -a edd(i2B)Ful( Zneathirerent of

4- hydr ox enzoyl amno) - 3,3- dinethyl -but
, pyer @ﬁgpa@y of 2gpe @ﬁ%%&tyls@gr%ﬁﬂfcﬁt{l(%)t @Eﬁ@ﬁy’i} snd

rgh%%ra ¥d ?&gﬁ:ég gﬂe %}%@eﬁﬁ{dtl@[m@ﬁ:m ol hcAB the

- 4- met hoxynet hyl
b.&ﬁmb@)tl o@nhodpe- bBob3- sluhmltdztyttlalﬂult yrarldtargy.r rol i di ne
- (2S)- .carboxylic ac OXY,- 5-0Xx0-, .
t et r ahfdeyre Purgind §§¥L ?’E\ i %{%rﬁb%aﬁlorhﬂup between
%élgeR 1obs Eﬁasﬁe%&gn@*&%ﬁ) thAsshSRP UMW HAM WG s derived
enzoyl am no) di nethyl -butyryl] -pyrrolidine -
(Z8pm tasbexyl ifbeachdr[:(QR)FammyS -15'3 der ivedethngyy dests
- furan- (3S)-yl]- amdeExan'pa%?ql 50 (S, S1S, R)
- 1- [ (2S)- (2-Chloro-4-acet - benzoyl am no) 3-
cycl ohexyl] - pyrrolidine - (2S)-carboxylic ci d [
(2R)- ethoxy - 5- oxo-tetrahydro-furan - (3S)- yl] -
am de Exanmple 1- 51 (S, S, S, R) -1 - (29)- (2-
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(S1S1S,R)- 1- [(2S)- (2-Chloro -benzoyl am no) - 3, 3-
di methyl - butyryl] -piperidine - (2S)- carboxylic

w@eiod/0p22R) - et hoxy - 5- oxotetrahydro - furanP€T/US2005/010030

(3S)-yl] -am de Exanple 1- 59 2- [(2S)- (3-Methoxy-

2-met hyl -benzoyl amno) - 3 ,3-dine thyl- butyryl]

2- (1S,4R)-aza-bicyclo [2 .2 . 1] heptane - (39)-

carboxylic acid [(2R) - et hoxy - 5- oxo- tetrahydro -

fqmai‘\lcte(CBS)ﬂ yie paepgaaVEPHORIHENL R, d8CURENE 3apd Syhows:
tert { ar r

St 3 £ arens U8, BHTELAbLe Eltionsnip

‘etaddioddnenzeitd ohe byl sasl @r pAd70he Toeaudt i ngedumber of

solution of (S)- 3-Ami no- 4-hydr oxy butyria acid

ks RAPSest er (486ny) and (IR 3S,4S - 2-Aza -

bi cyclg, [ ld he ;

benzyiﬁ’1 e%t é%e(p?]rlé%lpg: ﬁlescrl %e%eﬁgg'lfgrggﬁo g?:z:\%,es °

TetdupiAsy mf viZieo? taI@etSSWhZS)l ER6¥ngh erntdFhE (&8which

was added 2- hydr o Nnzotri a e hydr at e

L e e A S g TR
n@@r[ﬁ&itfi)drﬁlﬂh&‘é@:h@&ﬂ) A% uﬁpaw gatbedi tpde images is
rochl ori de (EDC, 641ng e resul ti ng@m xture was

snm\r:ectﬁ%tw% %@Nﬁér §tl@fséaf:éit0m8 hBufevwehenet of the

d|| t I a t en
Lot aDY cfEeteleg T B segpaer blen e win

bi;ﬁraéé)@rtata mltmiﬂe@moamd olfr |6nes dobellowyecatBfingseéxmessive

sulfate, filtered_and concentrated_under zreduced
RFRNAT TFRe HeSH@TO"WASOPEF: FPEdIBFES PAshhe target, but a
6{1}{ S %‘H“)ie( @%‘Vot%bhgll oA etat %eehégh) aha ?££9r9f one

su ti'tl'e conpoun s'a colorless oil .1g,

oﬂHNVF&a(Izg@(tMﬂa,lldt%sB@@@)'ltd 1.13 - 1. 25 (1 H
m, 1.30 - 1.48
- 2. 52’FJ(€:'2LPFe m )lS ? 0 6)03, 1§k€9€2|f|1€r]nd Shgg’éﬂg( PIL"?D Ea}rs of
4o b1 %kﬂécél%ta%@cs a4eB8ReghEntBY) , sAoRdng BowdSexcessive
(2H m), 7.21 - 7.41 (5H_m, 7.50 - 7.75 (IH_ m); M
31&56{ U IRIFE tRECesE |al(spRa3s sggpented, (amy.- ipprovement
tert - car. |- [ y

s RSNl SO tbly SR BeRL) &
att;khﬂeaﬂmzdlloﬁsi %Ir{dDJ;?ﬂa]n Aisol at rtﬁlireeho(LHRo88124S) - 3
((S)- 2- tert- But oxycarbon g l- dr ox net h | -
et hyl c%‘f%rwlh e Lngpgpve lS@y%leé]Fﬁ ign jpREptansain Map

i I n

FSEPEERAL| St BBt Oyl LoD 408 dno
t @bmpbet d i qgingertiadiioy] ofy tETERRS, wd,ng)aum/asxchealadde@llse

79 S A SOTRIEEa i Thea HEPE RARS ST Fhed

a}Sa@E@cﬁEﬂd te R AR f olnl, Rewglet RBReEhblAr €8 either too
through celite. The filtrate was washed with water, IM

slmettmcosmlg‘Tate solution and brine. Drying over
magnesj um.sul f at e and _concentr.atj qn duce
pressure YAVE tiik Eal@o 15 ?7Ice cstr%%? 3 aggéoggl %?I g supper
01.& £ 6 Xfhnerfdichel HNER (ABONMIE, tdrg@tDIE/SDlyd Hnuﬂ.Ghas
1.89 (16H, m), 2.30 - 2.80 (2H, m), - 3.81 (I
eycegs e Mmaisepand fad sy tepgetsm Fegmeg‘ied 5. ?Eél{l%Hﬁ

“of - &é;;gy' g ARl d }1e8n68a6RgPound
gl[E %re%h%%d (OOf. 6]&3 S efg%?h(%(g %ﬁg réLé)@S. Met €ﬁoltrlll Ja Shhde
(]c’hEt IxaAHs -gPps (:(rS)theI < atrgrett-. Bumﬁyaapbonybﬁethys -

2,2 - djethoxy ar banoy!| ycC
(e nt b e e SIS s S PR FRoRERSOF Labr o) The Tazget
[ 92 72le TS aldstd Q‘J"f Q-‘fli;Ur% 3’Szhaés)3een3se§£n§}1tea using a
tert- Butoxycarbonyl - et hyl carbanoyl) -
ZEhm%\holemfydl?o[Mth Taljrlﬁe@té(ﬁ@ coppagappbxy| Teeatpgget on
benzyl ester (698ng) in dichl grorre thane (10m ) was
added triethyl orthoformte ('? Ong) and p -
tol uenesul f oni c acid nonohydrate (6nmg) . Theresulting
m xture was stirred at anbient tenperature antil no
aI dehyde r emai ned by TLC Saturat ed aqueous sodi um

o o, o o "
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(5H m) , 8.50 (0.4H, d ) , 8.59 (0.6H, d ) . Method
L{ (S -1-[ (IR3S,4S) - 3 - ((2R3S) - 2 - Ethoxy

WO 285/006205 - tetrahydro - furan - 3yl car banoyl ) PET/RS2005/010030

aza - bicyclo [2 .2 .1 ]heptane - 2- carbonyl] - 2 ,2
- dinmethyl - propyl} - carbamc acid benzyl ester
[0174] T o a solution o f (IR 3S, 4S) - 3 - ((2R 39
2 - Ethoxy - 5- oxo - tetrahydro - furan - 3 y
It'dmblecmgﬂi)rlgm: oz Figwiecyclie [the, Eesu]lﬁesﬂfaﬁesecgnd pass

b I d I
LRSS b O Rk (0 a2 LD, cRgbaLeq pixers
faﬂd(h%éiﬁmgﬂﬁmdstMSﬁgm$dedMpd&eﬂeabﬁonhéZG&&gém/ukgmg a
The m xture was stirred under an atnosphere_q

RS 100 Gy Gng iebe: PAPCnabrprBeaR: bYhe

T T ; r t u
ot e i B gt prgudhies
omymhw&tnaﬁﬁnnﬁmng tdhe odsdi met e bakgyriuodaci d

4,93 dr oxybenzot.ri azol e _hydrat.e
S di :% d%?d%@? %é’ tﬁ%% C&Fﬁ'&ll&]@g groupgg with
fa/d&mé& U de{(tFDG v@n&@)g)a crERe ihesukt ifBgefistiHAcoMaBhe

stirred a t anbient tenperature overnight. Saturated

Aty sEiswldl U Blesnoseraid o direr &3 te186nfpingshigBhiohted
dd h d.y T

o RSP AR BRCE T  Mi3cpabetnane

tf@@r@sﬁéﬂﬂtﬁ Bl gbadriireth (Gergresiathosul fat e) ,

filtered and concentrated under reduced pres The
crude %%%‘éFEI%WVJ&% FHFURERGE $iideen 1gEee éllﬁﬁfimggwpilﬁed
407+ 570-¢1 d$ /% ‘Bl -El?l%.tsyl%lset '1%' 9e99€@9uﬂ9

was obtal ned as a |te foam (5. 259, 81%;
(v&m&&&segméhimﬁiﬁncby)aﬂéa-1@.@3C@$@Hp¢ﬁ\ﬁ;tm @he

1,20 t ), 1.30 (IH, m), 1.40 (IH m), 1.50 -

116 ’%Hmm) 1.93 (IH, m), 2.40 - 2.50 (IH, m),

2.78 (fiufe )10 3iBiddHtdB Johe3 efFddtHofMgkgmdn8tibh, gain
s), 4.26 (IH d), 4.52 (2H m), 4.96 - 512 (2H, m

)by 5256 (1I>§H ccamz)armgl(ﬂ(el lprd icatiopg of 2. goNESENtHPRin

?\‘1%% %h&c&/&% taheMe(r}%F% ]sﬁdf%)% (a]sog%r%)g)g‘édzw§%g %‘g%ﬂ adapted

-by- det ydHenz ophantiiyo scdne3-isditgishy in- butiyghyl ]Suflllt

2- aza -bicyclo [2.2.1 |Jheptane - 3- carboxylic acid

(¢omiSsions - i hpdng mvsed windlampdrses pgryren which
) 5] |4t i f

[?%(%a \é:ss@%]s‘gf é!.gﬂg ( (pza-lgﬂ%lsgSQdﬁ_ a%a% {Agjﬁ)lylilig a constant

t ehrablydt @ toftheuentigd(Hﬂdnﬁnﬁugper 219@Zaback9r0und)

bi cyclo[2 .2 .%hqftane - car %ﬁé %

d?m%w SEERRHHTS JOISE B SR e © Iﬂ&?fl{l%ﬁﬁ?

| ; gbbyb - acesat or (s?éafaary@%ﬁﬂﬂ%i paldiadizdgeydr axicde/

carbon (20% ww, 74ng) . The m xture was stirred under

aperkimg phbskenf hyridgersaams [Poxd iomaceengleatér £ap lower

FPPORL PR odnd gie e AL SRy KR e ana 6

cesTemhs at echangieln radieell fiesiwes tie Jiowerthetanaquire a
as a_brown foam (272ng) . A portion of this materi al
(q@ahgyamgt i3 SRR 4Waﬁ4¢0ar?@u§e FEORSR AL 19N me Ry 11

0 (
PERZCLERIEL LI AOII 4o CARERSERM), B 01040 hen:
dtaegbys am nopr opyl ) -3- et hyl car bodi i m de

hydr ochl ori de_( EDC, 109 wer e added. The resul tin .
n1xtur€lﬂﬁ§es%ir?%ﬂw%t it %43H§£@ﬁ4%5 a% ulated in
h&&‘éér&é?ﬁ@e dj; et echavi 1y satidated: atie Qienso eslfu Migure 10,

bi car bonat e. The organi ¢ phase was renoved and washed
wi th saturated agueous ammoni um chl ori de, then brine,
dried (magnesiumsulfate) , fiJtered and concentrated
under reduced pressure. The crfde product was purified
on silica gel, eluting with ethyl acetate. This gave
the sub - title conmpound as a white solid (121ng,
529 ; 1H ENR (400N+h CDClS ) d 1.10 (9H, s ) .28
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butyryl] - 2- (1S,4R)-aza-bicyclo [2 .2 .1]heptane -
(3S)- carboxylic acid [(2S)- ethoxy - 5- oxo-

wo edosads o - furan- (3S)-yl] -am de Exanpl e 1PCBUSRW5/010030
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[(2S)- (2-Chloro -benzoyl am no) - 3, 3-dinethyl

-butyryl] - 2- (1S,4R)- aza -bicyclo [2.2.1] heptane -

(3S)- carboxylic acid [(2S) ethoxy - 5- oxo -

tetrahydro - furan- (3S)-yl] -am de Exanple 1- 70 2-

[¢2S)- gxapmn@tmmmta@ommfoﬁ@blﬁémmlamsm)f the gain
di met h - ryld - 2- (1S,4R)- aza-bicyclo [2

5%11?1171[8 ?%nl%y %%) carboxylic acid [(2R)- ethoxy -

- oxo- tetrahydro - furan- (3S)-yl] -anmide Exanple 1-

6’9e32rai_1(121@é1p £3gfbhereiond- propi onyl am no

-benzoyl'am no) - 3, 3-di net hyl butyryl] - 2-

(1S, 4R\sawalbilbycéoident 2frdn Hep aimve (ES)gscaBbctﬂaydomgh 6

“Siubielle SRR ecet o S SN oo (R arign

uéingflzs@é i SBtrackich HIRB YW conplatied grikhl
(I aza - bicy cIo[225£heptane- (39)-

caegmzytatlca@mia{n (@R)ar@ Hesgein slesggbedet r digydpdn. map

ura £ 2S) (4-
aE et 1 3 ARSI tpsthdiad, 1D ¢

but yryfhé @reééns, ad@tlmasegni&trﬁ}aﬁmr{ nekhfcheptrarie s- the
(3S)- carboxylic acid (2R)- ethoxy - 5- oxo-
t eepanfdreltiple a*ﬁarl%@@S §A PSHREE Begsdafiony ohs

(

mee{(%@le}s béf 1@\9}?&1@ v%%‘i%lcéfmé%ﬁpaé:gié}@g}d%‘ﬁ: 161 3- security

[ gyﬁtéﬁlhepeﬁasencﬁésyaycm Boed/ i aém@—[ld(eZR)lfladhoxy -

tetr dro u m _de npl e
Thonyteat fR SR e A7, Y AR iR
3rnBerAhEBEAN] pabihy rMbplidat {dn BcHRISO 1@@@-@990)/@)&0 the
[2.2.1] heptane - (3S)- carboxylic acid | (28) -
eshmﬁyt5t160x511$ trelpierey -5 f AR - (39) -

am deTabl e teriza
Corpoutds oh E8E i et Y%rl%%ﬁ%o%%ﬁﬁﬁ%tl%ﬂ ??ore%ﬁﬁ present
HoblVPo 6865 ) a1 DMe(Be o dgr Drdd rma(@:;% a(x%‘hﬁan)sfcﬁ:rr&& to a set
0.99 (3H 'm). 1.13 116 (34 m), 1.80 - 2.0 (4K m
) of2pxpmiBiyes) (a2 uyrrabn guay Iy A )thez Sﬁgnﬁqﬁatﬁq%

& 7
3p%f?§ﬁe§s?£g§h9§1%%é I?”nl]j) @%.\éegsg(l ﬁ'hlmsg)aéér(o%%h Msbe, for
nta)cam5155 (pHode}gh®. 8Beridr;s BT, teaeﬁgqnmlmmaphmgle six

1WO%31 %Fl'f§%ﬁ§ £<ir Tﬁ%l)l?sﬁr %3? (éf%od83ai(ezcml(§%9 3 P "bits

gé@ glﬁgl“fb Bbtpade Bhe maPpdL ldh dBadpt 3B Dackdr¥Bnd to
), 1- 2 476.0 4.04 (3H,_s), 4.44 - 4.49 (IH m

)th¢ egrran’sgvuiep frameq, 7EﬁC1’l zelmn nitH,ofmbhe Reggrain map

koot Mok i et 3 Uy g oo

. 3bmpaki sbh) , Qe@ﬁent@tﬂ&n (ﬂd baméd the3? on el dodidarhson
2781 - 2.89 (TH m), 72 1. 3 530.0 (2H m

g’ofsaéé mag chemeRFe ik Mh%aresmltnad@gﬁterﬁ )Eoma Fie-
(rhomse el N 511 Con (SH @), 100

(3H, dFpr &x28pla8H, th, ele®@nts 2a1i® Yelights Jysel Z®r mono
(3H, S), 2.39 (2H, dd), 2.84 (IH, dd), 3.66- 1- 4

4961 3.71 (2H, m), 3.88 -3.95 (2H, m), 4.63 (IH,

dd), 4.68 - 4.74 (IH), 4.85 (IH dd), 5.32 (IH s),

5. 47 6 6.87 (1H d). 6.98 - 7.00
(I H, ( T;g?;%% WMG%FEEEQH?; 87(36 (|)H d)o . M
iH - N 10 (6H 1.31
(3H, ?E %go EI—WE (3|(—| s)lmz 34 -
241 (2H m), 2.80 - 288(|Ef3 3.63 - - 5 475.0
375 (4H m). 3.87 - 3.93 (243m). 4.65 - 4.75 (2H

m), 4.82 - 4.88 (IH, n), 5.47 (IH d), 6.43 (IH d),
6.74 (1H, d), 6.81 (1H, d), 7.04 (1H, t), 7.40 (1H d
) (CDA 3 ) 1 .03 - :L.05 (3H, ]Ti), 1 .09- 1.13 (3H,
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H s), 228- 2.9 (IH m), 3.7- - 8
) , 3.85 - 3.95 (2H, m, 4.7 - 4.85

- 4.95 (IH m), 5.55 (IH d), BCBUS2005/010030

, .2- 7.25 (IH, m), 7.35 - 7.4 (IH, m

.6 (IH d), 87 (IH s) (DvSO - d6) 0.93 - 0.95

H, m), 0.99- 1.00 (3H, m) , 1.13 - 1.16 (3H, m),

.80 - 2.10 (4H, m) , 2.40é3H, s), 2.40 - 2.47 (2H,

9 46E0%!L fn JVOTHES WELRET 3.659 - 3.61 (2H, m,

T

)

TN
I
o
S
=3
3
N’

o O1

3 -VEBRTSNGMHENRIS WEIBHT 44643 (2H, m), 4.55 (IH,

, BDIEGYNEES WEIGIOEEAH m), 7.59 (IH m), 7.81

(IH d ), 8.28 (IH d)Inprovenent in Video Analysis

Usi ng Segienisdtoiedcain dhe Al Cress ofRekeperceft @igure 6,
Rel ated Application This applicatiaon clainms the o
pPeIReRER IO Y YHEAI Givl GRRPERt SePplisc BPtoASSERNSitive

17, r .
 RPHOVERER T VTG ANAL Vol & iSRS SeaNENTAT SR RS
BYUAREA, thenaorep arfatagthdre rveim dpl e flesenesbadanwd iBnsegmented
whi ch the inventor is Maurice V . Garoutte and the
aSEPPn® | LRI WIS P TREs 8FP COBPRSHEP on.
Background of the Invention Field of the Invention .

The invention relates to video nonitoring and
interpretation by system nEtaopbeoly, and nore
particularly, to a systemand nmethod for inproving the
utilitytofsvicdeod i mmmgesadn <y strens dhendleongnriedéon gain
such as faor system int rpre_t%g anal yiis of vi de%

i HegRs 3D rPFE (1Y &6 th, 7y SigB IRy Cother Tor the
PLLPOSESy i ks Chddid On MBf kR33! el atherpthas been
devel oped a system of the present inventor in
asegnerineelon tdrith Sompatvanty agplalcaiuda SeNtainly be

09/ 773,475, filed Febryary 1 2001, enti.tled_ SYSTE

PORE MO AT SR N P SEGAP T R, ARG VoL have
CORE ESQNEH NGt Nt aniain RatientbyApRkiCcaki BBrein

PCT/ USA / 03639, of the sane title, filed February 5 ,
2603crbegd, aghs gneePao atheefdigasnidomy) dadet parposely
assi /.1n e | s t
R S o N e
r ek&npehe ef o hifl 1 ststamvealmoealdse drd y3ecuFiutry heyst ehe
may be identified by the tradenmark PERCEPTRAK herein.,
PERCEPTRAKSS & rdift st thuadéivar BTy REgePensnt gain
25868142501 P K& Bed NG, 11 ARPRI SANLS ASKIANC)]s an

i ntended assignee, to 1dentify video ,

sexawpl ¢ aficeseclustna sist anspasepr | Feduok Sonpluetsates

vi deo ocessing equi nt, .n ly .a series of vide

c ]?r%rﬁg,e%tc_ &t ,9}gtn %oﬁ%@?&?&&%ef’%t Pn§CEEFt far g;e
COARU2Ed NBAT { &F Sr@itth & & elid alHrtebTRaKRpEteant er,
conprised of a nonitor, conputer and a control panel
Thel gehel bont erid ' ot taRneriq $herldiow Sumgrg CheeAged
FOLSPHVED), encey gé’cé%ﬁ' Y QY AT REAINATNLLT. 87 86T
i nstruciitons, code or ps 0 code, process of

| gehe ULt | O]l SEL S icrowlr cehee adentand/odr calijdectvidddee
processing hardware, firmwvare, drivers and/or

uBeFpERERSA g/ BroRr hererdhiai e SqaGessttgtuévces and
ngégériaéwy@é | a8,S il MBI S B S St 3R RERHEERRAKG
security system video data i's picked up by any of
naeyGpddsihie s degr danmet ar |iniitsagr deessad -by t he
system_before human intervention for an interpretation
of t ypEST of = REbL G BT UT 11T P B 58 By ot
0Bi 894 Subbdi t hend Negese s Aneiite atddeeviggdbedt akenchYy the
vi deo caneras in any of many possible |ocations and
undésecohabs | hsthaieatentabig agicks pdpdngrenentirely
control the system the capturﬁd vi deo can incl ude

usel ess informati on such as vi'si bl e "noi se" whi ch,

upon segmentation of inages together with such noi se,

interferes with usable information or detracts from or
degrades video data useful to the system More

Y ) - PPN\~ Al @ a
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as a key part of the overall security system for
controlling selection of the CCTV caneras. The PCS

waymsea2i1s i npl enented to enabl e aut onati ¢ decPGT/ORR0$/@10030
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be made about which canera view should be displayed on
a display nmonitor of the CCTV system and thus watched
by supervisory personnel, and which video canmera views
are ignored, all based on processor- inplenented

i matde diha iagtofe e odt &he §Rskhe Thge§igPalPabl galue

fromea of .at r of Vi - r i<t Al n
TR SL o R e B e TpedBEr SRR B250h Gh ene
aral yBirsoiee lichies i Secairidy thessyet efh themakeive mask
deci si ons about whi ch canera an operagtor should vij

ew
b 2Pl rCAHE- S5t e s eitce TRITE ActliSvitCy 368 UGEhPEFRSNEARRLCR UP OF
PEASST £ A0S n EUSIES A0 AB30graked Wbl dbehB ¥8Rh¢! 88ise
and pedestrians and includé, "but are not limted to,

sfngh esgpomstation aonstiayite pedestrians, fast

pedestrian, fallen pedestrjan, |lurking pedestrian,
erratf%DdﬁaE%??ﬁéhﬁ C&hf%ﬁﬂ?ﬁ&eﬁéﬁggﬁgfa ??%iﬁéﬁg and keep
Vighth Gheéan 14 té 0 MRINIGIS tHashmeeFos! @31 anflestdden

stop vehicle . The video analysis techni ques of the
PERORITRIK. s st lhc afi 1di e igdiivatedy epvegPaPyt FBef pgrber o
from pedestr]i f £ i ntai ni ng an adapti ve

bad %#%Xﬁug%ééggééﬁkéﬂ?%gx%ggparating fromthe

background) noving targets. Vehicles are distinguished
from pedest fsapsgasBsEBTOBRI L iZpteardanicirssplionel udi ng

t he charact etbsd 1 Sed@VRIBMtOfvairdrstidsans conpared

with vehicles, i.e. pedestrians nove their arnms and

| egs when noving and vehicles maintain the same shape

when neefagend heay flaetherd Hindbise ehemdpectsetating forth

and object snpoothness. For exa ... pedestrians are .
CEPErSERtA Vo T A anaR ared LB ls RestRonteRdy i
PEASBANE SNy e ARl SdthdmRiliefymedcoByshent errain
map primtives, in accordance with the disclosure of
sedbdf lggrape@ent application S.N. 09/773,475, to which
reference should be had. Generally, Terrain Map is
generated froma single pass of a video frane,
resulting in characteristiExampdenntion regarding the
content of the video. Terrain Map creates a file with
char actgy kStkgmpTd 0f THid 10 t ch & H it BRI taRAld igenbeet
of the video generated by Terrain Map is the basis for
vinglelpodnaf ysrack sehmaisss of lidee tRERCEPRRAR TS SEcATaRE MaY

results in the generatjon of several  par ters.fot :
(ched U e tamar o s S R AR eR R e fve 1ines
| 8AStode (dF WEiADERA td tusdful( 2n Degrlemeof: iShopde pBpsent
Direction of Slope; (4) Horizontal Snoothness; (5)

Vier £ edP L o ot e65 £ 916 ) CHHGEHTESS:ON-7)  Col or Degr ee;

and (8 i ti.on. 4 of "
PERCEPRAR U2t o el SoT s T ot e b = "Uee
appfinafli Oyp&S! Nis QB 7k d oo doript idees abouwtheriek in grids,
primary_software -driven systemc onent,s, as s .
tﬁ]@%?ﬁ?ﬁﬁ%@ﬁﬁ%@@%mos%l@‘ért}et&e( %@%%aﬁ;}siesf 2331
V@ﬁgg$%§2; £R)s Vi deo Supervisor (s) ; (3) Video

Worker(s), (4) Node Manager (s) ; (5) PsAdministrator

(f or nénhyttueMask Set Rul es/BUset Geaphi ekl stsee up if in
Interface) ; and (6) Arbitratbhe hdotite PERCEPTRAKE mask
syst envigseRhebeh teseridid génenal NgisgBiebsi sjpute f Tam
security caneras is first sentalesagvefleatVonkelves

whi chygaptHi 884 dFBsrd Vi/deRol EeBIBLYr abber in angkshas

various properties, nethods, apnd-gu¥gRtatLP@bnvalues
facilitate communication with the Video Supervisor

There is one Video Supervisor Or each franme grabber.
The Anal ysis Wrkers perform viddeo anal ysis on the

vi deo frames captured by the Video Wrker and
subsequently report activity to the Video Supervisor.
Simlarly, the Analysis Wrkers have vari ous

. I e r = - .



at each Anal ysis Wirker, and such a "Pl |oop" attenpts
to maintain a fixed anobunt of segnentation noi se.
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noi se was neasured screen wide for each video frane .

An average of many frames was used to nake

segnmentation gain changes. In scenes where there is an
excessi ve anmount of notion in a part of the screen,

the prior approach caused the overall segnentation

grtien Nod seBliddieed Pearieeh edietentnier depervednfaratie "D’

t he flxed amount of tatal no LN e scene

St (9o D e wds Redof oRry PRIa RAPFEpSPeCsI) 1o
tahleiéc%%fa ta!?fﬁ had entddamati1Beks eheAndinbEi-cokt ohas blobs
been realized in that segmentation gain can_be very

| v teeath e @heatent( r eMNatliseBlyyeabrsef #ée?lé%%e@f as
t ce u ere in the i nage may have
t%%?é%%éﬁ% é%at SUD Jﬁﬁ#%ﬁ'SUCh as people) within the
i rrgend ielsklaEiemn| furRarivnakhy reejoested lober iexan‘pl e,
in a scene to be cap turedéﬁy vi deo, a treg or ot

g

v wnd mdyreed lsnent gt NodeegHs SgRT S O B Ehcat ion
reE'tel% efhfd g fxﬁlla%% qglc&%ﬁlewc%a or vegetation in

efinite pattern, may shift upon linmb or
Ieaf nmﬁlﬁmermﬁmétofmbéakgnqnnd menvierremancsu efiskict REWg

dic | d
RS T SHGH 35 SRy StPeeo R s aBBoRLn L gFeriod
0\9:[@1 det edhd Qed o SR INDideR10fbsNBIsEPerover cdcpentsd and

of time. A's aresult, the nDV|n Ilnbs of vegetation
anaels@rglmﬁwm@m ‘qlipameridre Wilff BeekESElolPt Rl zeroes.
backgr st & t na seg t

"bl ob f%?%q@Egﬁekﬁgﬁgﬁggé%% qFHeya%gntglggg Pver

NBb% Eo f wm@ ho T SDWAM the iidd Ustfraicisenecasmbeof. the
rectangl es) in portions of the segmented portions of

|hh@b-. White spots in such a representative rectangle
ample. signify "noise bIobs resultlng fromthe

segnen ation and term "noi se blobs" is used to
connote h t he, ? %ngnt q{areas resulting from
noi se, ~&% g% % Fug § Pee ‘are tangi bl e i mage
artif asPEHHAGRi Se 3¢ 89u¥% ng Segnent ati on of
subjects in scenes Far xanp 0
bl obs 3pieRi iy ad S SE0rs Seﬂéégﬁaﬁhé el V@ﬁ%%%gl
pr ef er ¥ SOHRRY Q§6Qrétﬁﬁﬁpf§ﬁ?t3r€§'bFe 1?F§£h tgotti
pi xel s may be used as the cut-off, or mninumsize, of
aThi sbma vk et be ghehs eRly STHE biNad S5iEed sTi Sheriod as

unt ed. _The, coun S I tes the extent to
mﬁ?Xﬁn%o?s%o%?oggi%ﬁeﬁ%g1%%“%ggﬁgﬁied and the count
used to control the threshold ("gain") of

SegABNLatheR: Heket DFemesk twi Jetbaiseitlltdat durdingestart up
the noise within a video frane (where video is

capoueedandamechy Fiaaeiie mashals BESREEbridetite 5T

measur e noi 0 rgge W%&& y fr@apes h
PE&@&ﬁ?Rﬁkggfgt%ﬁ% ?@ré%ga w aver age éé%q¥ﬁe%
beomﬁeehéﬁsﬁrﬁ&ec@yenmtmegmmtnt:amsaratgmastclmmgfeis I'n

ot her words, segnentation intensity |levels (gain) can

be continuously controlled over a group of 100 (for
exanple) frames at a tine. gi-gdbfifi gulty exists in that
changes in gain are controftfed not only in response to
obj ects, in the cap d i b t
desiregPﬁaFXFWgE y%?@%?%égngg%?&%ut éf|£§¥255g§§§ment'
t eelfegBhcén@bgene BE6hayaswato notilser oemﬁlem segriEmeedorth
i mges. The term"PI D" has been used to refer to
pEEPEESERERPLEEI LinefpPEyeert ot chiRYt Bastigs U Sc?eqaqug e
proportional integral derivatiye control algorithm

often used in industrial and h% cess control, as in
single loop controllers, distributed control systens
(DCS) and programrabl e Iogic controllers (PLCs) or
progrannable Ioglc deV|ces (PLD s) . APIDcontro

o - .




proposed to detect notion or differences fromrecent
scenes. Wen using a so-called reference frane, or by

whavkgrauhd statistics, or by taking into consPARUS1008010030
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adj acent franes. In such technol ogi cal approaches,
only notion detection is typically possible. In such a
prior technol ogi cal approach, if a subject person
stops noving in the scene of any notion detection, the
pensbemanit ind ¢ Heo myssaye @9yThEd: 8¥BhEGue of
oqggft segnentation in accordance with the present
df BEUTE ikes use of an adapti ve background of sone
sort .V ha@dladtmmadaptdnes backgisedndn angabjpet€tgoas for
remain notionless for an_.indefinite tine and yet can_
e SeaFramiait 2 TP fsthée1deNHESpr | Ebeawﬁrﬂﬁs?f@aﬂﬁynamed
h e 0f fihxe nt.ati.en:theeshal Oty a
eﬂ%?%e sc(%%ﬁlTﬁgﬁ%gg§E-| e%gﬁfﬁgéh%EﬁéEE$R%% g?%t%%1ee8t'
da soé DisetkegG@ain gt Sedremtditdadie sgainn afgusameeht bfeone for
scene based on ntation noise in the scene. Thi
[ SAFAFERT GIPHRR FU R SLT NS KRG FELPEER GRPn8 - GReHndeT
aphhd B 10 Bh GHd 8 RN ed bRasgeeenneksewher e
proposed to adjust segnentation gain for different
gr oupsCainkiiesgnanit =Rl tadjasstarerit(GrasNedsetrof or e
3§en gi&glr-éa %%ﬁgnd so al so based upon intensity

Y?F %ﬁmﬁl%roc?e and video analysis limtations are
i nt endgdld twhde= overcone by the presently inventive
syst em approach_and mnet hodol ogy. Sunmary of the
| nvent & ol 3din FFa HPEBiargn o fjeseys 2 floyedr g8igndor the
a?yfgtages of the invention may be noted the provision
of a system and net hodol ogy for video anal ysis of
vi deo amagelseras in systens for handling video, and

for use in system nterpreted analysjs of video. mages;
whi ch FHEF YRS TR SR | O 61 HRORH o8] GAB T SyTade b
fhpl @$o1 i ch all ows acconodation for visual or |ight-

i nduced noise entering a field; which allows multiple
val uesFof segeeinte onttgai af i9ridisf éhenttopedasugberhet
scene s to inprav gUItY.IN t.ai ; i

sBP et i%\)/o]eO rjirésﬁ% 8L£64gai %ﬁ\{\ﬁjt%si ﬁ&é ebg(lT {)E nog‘;qpea\aksﬁ%\#?’ The
agdp st snlbe s Ush M &e BIeHs arpetcodicenki dividededy 64.
gain within regions or portions according to nore or

| ess, Eortaath rieaflssounii Wyl 1 e nes SPakabicmavé P1 1oop
hi ah ;T . > vi . oL |
o?ﬁé%§ﬁ?%€?%§%&aﬂnéxgﬁfa ha‘lésiq??{ W t andt 8 eggpdgpgusw
| eHé virdlad ¢f xeds;asdychiraldowsrifver thapiDelaatioise across
| ong-term cal cul ati on of, PID determ nation by software
-t v%ﬁe%$o%%§§%W°dVbﬁgﬁétﬁmﬁF many regi ons; which
permts an gpdeprodshthbdai & Seiidd b Tdls et ehd e x 8
many regi ons; which captures and tracks noise data in
vgded. of Tsaesksy; wslues Hol dltatumiondty mbiege ithegrid

portions, sa that in effect to map such noise, and so
tﬁ%i&"th‘ééP@%fe%ﬁ?%?f& (EHEHBEr's where such noise is
occurrpng; whiehlREé Ngse abdpsttaddpimed fSsteardhy icxial

acuity in video security systenms, and in particul ar,
i alemenPERCEPTRAK system such that the systemis

gi ven gapabpl i C [e: Vil ta i @E%g
mor e agéura?é?%xgégeugg%ﬂv$§§ﬁgﬁ?éﬁéﬁg%égféﬁgg%%?t e
capt uriéng acdlanahysishefCaidendjattand: forsyestadmgrid.
interpreted for securjt ur poses accordi ng tq, objects

or subpectsSfh Ehe 9?6%%d %%f & ég%QﬁaﬁﬁﬁfR(éiement of
“@g&mﬁéék%PSﬁﬁd@mgﬁyities, such as people in the scene

an at They are doing, e.g., running,

wal ki ng, ' aggregating, loitering, entering vehicles,
and many ot her activities; th%p greatly inproves

di scrim nation of subjects as “Detween different types
of subjects, such as cars and peopl e, and enhances
their system realized characterization such as by
determining their directions of novenent; which in

o o e
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determ ned rel ative to a base segnentation gain,
cal cul ated as described herein. First General Aspect
wabws/ood2h®e present disclosure is related to viBEDUS2005/010030
segnent ati on wherein scene i mages of subjects and
background are captured by video and are automatically
segnmented according to subject content, as by system
determ nation of the nature of subjects, but ,
segmentei | T bfadins teimite g 10gh ssEDHBEdRTced BYY (signed
Vi 1 \Se. ] Segrentati 1.rans [ foan :
6%%%%%5 q@aéﬁﬁ?ound an35%§93§?éuﬁghrﬁég§§a?§ Fﬁethe ferrain
acah efedrergtriot dedhas Gainaddijaist edpmeand (bhethe background

egnent ation nay .al so j.ncorporate noi se blpbs in the
Gt 1 TR Vel AR Oriaire SemEREAPRoRSF Rr BeRbPHOInd
agaptadd Abd SRased B MRasEENg ot ReasegNBBEAL E9§ValueDif

noi se while haol ding the nunber of noise blobs .
corsteigEeatheradhyf tio. ddlei Spepagies @eadapnliop XXX functions.

segnent.ati on i-n. . Aut tic.threshol d adaptation .

ot thi AT I b ad: ST et dBite CPe T80 foctanize that
difd ef @igd HHeshallds-dgnidiel serenthanhgas basedeosoibere
anmount of segnentation noise in each area. Second

CGesreradn Asge ciunctiipnss sgmest &trofegarntrsiear péR Bag to be

%ygé_cggegog'%%%g%%g RS SR 1 ch cARRbeBESE 8bH Clhat

ion procedure, erein the secon
pEskoulfatsegentldt iam ifsggemichmetieonkey witihi adfheseent in
parts of the target.  segnented in the first pass,
Prav i SRR l't‘arfé{gi?ﬂﬁﬁ}ﬂ é‘@g)oﬁgeg\einécfzoo ©f FPF‘Pﬁgeéaps in
the target that may have been left in the first pass.
The result of the operation of these inprovenents is
i ncreased system visual acEkangple 4areas of | ow noi se,

and hence the systemis given capability to capture
vi deo T aekémpshe Nesc gnfdru reamdeucaidel Yoandhe gain

useful l'y, providinginprovenent. when the videg data is,
@%W%W%fl% WF?@EI?‘%R;@K‘ -syé‘"@@mf%&”én@a{:ﬁd?s%if 696‘@]_“ 18
'@éf{@é&tﬁporpytdrféﬂ%ﬁgﬂa\e@h%@@ ¥en gsyetem £ae %sgggg ¥ the

pur poses according to what are subjects’in the vi
cBiptures. arfthevhaidearies timsiludact heirei es, asuekamslpeopl en

in the scene, and they are doing, e.g.._runnin
R e o B e O e B G RLAFT g 2VBn el gba - The
afsh- 1BV OLA1RE s aptd \Wdlireexp3amlteey .even subtle

vari ations, such as linping or other nontypical gait,

can be detected as will aid in identification of a \
human Wuééqcrwn{.\wy'?pts:? Gt %P@@gciﬁ.%{ g@EplesForNoiseByGridinPeriod
Di scrishiaabizoar betiween subj ects, e.g., as between

di f f er gpt ot ¥Re&uRferSUBIRCES ssdeisAgncal s and peopl e

and their (i rectlons. of MOvenBN.clisghhanced. O her

obj ects and features MAIIfﬁe appgrent or pointed out

bel ow. Bri ef DESEFIWHRIET BFEHE SFawings Figure 1 is a

vi deo test fr HmmaiinedihidihiseheNerngrldseregiusieetbri hmges

of peopl e, includi Rgisaepelss@idadouidae) RotstmuFbimidraeiod
screen Who is £QLot&8l, RUSROSRSe-An deflotRd: JA6H ko1 se -
Figure 2 is a background frane. that |§fconpa%ed%%g th
test frame of Figur & F'FPGEre ™S’ i s t h&Fastt &7t >
subtracting thBuip@decair grexf (HmcrHF2Fackgieurdd frane

and hi ghl i ght i nigs@ibcaph xetis (W eFréddalive, tha2f er ence i s

more than a predeiBtdthfdeNusRet el - MaX@lagusteing tr@asdounter)
illustrates the ef f+e1qiti%&§déggnent ation threshold at

di fferent predeterm ned segnentation intensity val ues.
Figure 5 is a WAMESPPt £if1g*% he rel ati onship bet ween

noi se bl obs andins&gsenttatilosirk2shol d intensity as
derived from t @shsi;judtngitl@iBsdotntarit erveaiMiniapRnag,
conmparison with a groupi ng of 2\éi deo targets which show
an extent to which sensitivity of target segnentation

is relative to segnentation threshold . Figure 7 is a
video image field wherein targets are segnented,

showi ng how excessive noi se and false targets also are

o e o



systens and schenes for video handling and i mage
segnentation. It can be used for inproving the utility

wobkooziogkees i mages in various kinds of systens hpemiUs2095/010030
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vi deo, such as for system interpreted analysis of

vi deo i mages for security purposes , and for many

ot her purposes . As one exanple, in the above-
identified PERCEPTRAK system a video security system
vi deo scenesfaérndipEnerafiritseea®d’ t hen segment ed
accordi ng to té&enpliesencdécGis@intect s Mn (MBuhijesientof

i nterest, suGh.AS.RREHSMISaRuveh)Ccl es. This takes
place in the abaye-identified PERCEPTRAK system or
anot her_s sten1enﬁfoy|ng vi deo caneras. In such
systen§m§¥&€6maﬁPﬁw8¥ scenes vi ewed by a video canera
are anal yzed for the purpose of interpretation of the
subjects within canmera vi ews. al ysis of subjects

i nvol ves deternining and cEﬁiﬁéﬁiL%g segment ati on gain
by areas of an image frame to obtain specific analysis _
i nf or nBE¢ opxamhee syttt maafigred gupsedyrre by which

S ' [N in, di r ent f P

A LB, B Th e e A SR R ek 1T B R e
ppabeds pfmbétrepraddtaliiyead dwera gaioypaat saceesvaittibn

| ess noise will have higher gain. Were scenes have,

VPERGPIYT ROPEyRECE i UM IR &8Sh& ™ SEGTERT Aot Pon S
ngei@?%é&! Sy 1 Sh LHAWIE N dd r /L DE teHe 2882 that
visual acuity 1n areas of high activity but
adlantdgeoest ysegsehted i in Hilgheringts galssacuilhyi s provides

"gui et " eas. The inventi i.npr.ov, nt divides _th
sggﬁeﬁ?ﬂﬁiya@%Y??F?ﬁe%FTN%£§§%§H% ggﬁﬁu eF%GF 1 the
Sest50PSEhsYChaPShéde S8sdn anseH arfag)e ffidfstexaml.e. In this

Rat her than determ ning a single rate -of -change over
apXenpiee viEebe seedr, 1% HEPIDRhAITOR iHNGHIAR at ed

b -drjven S t f ;
(B3R5 Rhea et dR] PhRERToR eI B draatag SRRE wiee
chaagpsichonmbydl tng. renvesd Xon rultasityw t e dagphutof

the many areas dependent upon the noise of each
seetrahMaR| §S pt ¥R nfep¥idEis @51“%* §§f’tet TG uGe of
e@ﬁg @EréBe%QQQVSé Lh 88 oher®, e i messtdddngrkor
each section Is determned relative to a base

sbgnadiagi oacganglewheh heldaltthd dtrgaii kadeetsect i on

entitled Calculation of Base ntation Gain. .Th

norsacFavERetny Sreh SUREGTS 3 & i drerahry Tedragudes the
fabsBYREY DATKEAr OENENE PERE Beramid Sddwdeh ftiNbackground and
sufficient if backgrounds in a security scene

pEeetsEsampyL oted PERCERT RAK- &y Rastf afe samgndgtion.
substantially_lesscf , h -a r.ef

S8, 200eR) dobgois I TR PR Bt ornec

f wequent ticasaeyet ypd Ot segomantesl nird ar |f4,rdto pelseck Code:
background noise | evel as infrequently as every 10
mnutes is believed probably to be too slow. It is

t RRUEREPFRAbsdgheRAGHEHOT ARt Al REC Bdcti@@ithbandiapar t

then adaptive background will no |onger r Diolkive
scene background, |l eading to or naki%%agggténgé

segnment ati on noi se. BY"CEASRFTRN, i f NUPYLL &S BeHC peggomented
frequent then segnentation noise is bosprisat

processi ng cycl es ar e TvamasMapWEhTMHEAE0 I @aRy tekadinin@p with the
files (even those prepared by the previouglys i s&h@s&fbrence

system of objective selective ordin ecq

too large. Preferably!°§ F(’)arsszﬁ?r‘é%‘gﬁt plr %%‘grg%,&d E’I’f%e tH second pass
PERCEPTRAK systemis configured to adapt the update
period as a function of segnentation noise build up

bet ween updates. If there is no nore segnentation

noi se at the end of the periodz%han at the begi nning,

then we're updating too fast. As an exanple, if there

is 20% nore segnentation noise at the end of the

update period than at its beginning, then the update

o s oy R o A NN 7



first pass. (Referred to as "gap filling".)4
.Automatic threshold adaptation within nultiple areas

wo@booslgs2stene resulting in different threshol dBCT/NS2005/010030
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di fferent areas based on the anount of segnentation
noi se in each area. (Referred to as "segnmentation gain
by area" .) Description Wth Reference to
Illustrations Referring to the drawings, Figure 1
slmrgﬁLqﬁiTa@%R%&fgefTP%ﬁ@setﬂtﬁ@mv{/ fhesidps hapaunding zheiangle
captured within a parking garage. Thefttedgeetr ed scene

| B! AitfRB sy @hbitditstaRibegRARBNt €d | MAYR SheGibht inbdt B leftmost

people, including a person at the bottom.d SClean
who is for_test purposes a desired taetrg eq%d%l%hgrﬁst'anc

€ .
plenasigietRovs i39eEt s for this pur p%§‘§",’a“8F%‘§'@§’F'“gl"&9”‘teﬁ%"’
canera are wal ki ng general ly away f r sletvelpghedterrainmap. A
t Big N AmP&dEeRentsSedtiehttdnNt  f r om t here@anamesn et niab elvadntsi Ng

toward the camera. In Figure 2 , by gQTRALISABY orfdIEEs
d to the

I's shown a background franme which is conpare

test frame of Figure 1 . Figure 3 shows the result of
subt r atardetheft t TregelREBlEft f rame (Figure 1 ) fromthe

backgr tuyaekighr-emmetRBiigety € 2 ) and hi ghli ghting al

pi xel srphete- thewdidference is nore than six pixels.
Cbntiguou&?segnpntgglphxels are colored if the blob is
more t FHPIVE BIREPYOI™h and wi de. White bl obs are
consi dered noi se blobs. Coloring may occur in

pract i RahbeidEmektslegihdedpoesent b inid ket aeemedt ot each

drawi ngs | eave to the reader to infegemehipaiehé®m
the present description. Pixels representing the

cl osest subject nmay have the col or green, for exanple,
and t hies@ageiiswedaretPoigmiTREctRekt Tergswst TagRfout t

purpl e for exanple, while pixels of /fifiéedsilyjogctgmented
person here shown farthest fromthe gan®fianRew be
colored red or | e, td of

Cargers anderoresH i Relur PR A 0l Bl 2EHE Ry
Figure 4 ilfustrates the effect of the threshold at
representati ve viéaiMapgithBarge(TRgetRanlirabetCollargatNrhrees Frrdetiiumber)
of 6 there is undesirabl e segnentati gmedthis & lhadawsst
around the feet of the human subject g, andsat.2 val ue
of 16 the person at the bottom of the scene is
segnented is several parts. As Figure 4 shows, when
the threshol d what i sleftynsi$edeentad =fToget€dies é mpiiitgeses t o
be too high (16) , theed@argets are ngktof bdknyins@gsent ed
and there are fey/noise bl obs. Col or shifts occur

al so. Thus, while not well visualized in the present

bl ack- and-white i mages, a true col or segnentation will
denonstrate that a threshol d val ue of! firlghecighiges segmented
cl osest person segnentation to be a Bhkxendh thishdwee
colors, so J QO t

achi eved. vkgﬁ£ecgapﬁﬁggﬁgﬁgﬁﬁgase?ggﬁﬁﬁhgggﬁgltoo | ow
for these phrposes, at a value of 6 , shadows at the
feet of the peoplf@epVigdaragitargiiortieroaRablapetlvpieniaggtNumber)
So also, a too |low a threshol d, many/objistsitemndllos

noi se bl obs appear in the segnment ati @@mer@iRthissdOW as
"hash" or snow|ike pixel regions near the segnented
subj ects. An i dehl segnentation threshold varies from
scene to scene, and f BRMYPRSegNEA=dHARTA, from mi nute
to mnute due to |ighting changes. THeaikiidewmtive
system adapts to canep@s; but al so tgsghesnaem Histod he
scene, to nmaintain an ideal segnentation threshold.
The . system net hodol ogy of the invention treats the
nunber of nbise blobs as a meani ngful measurenment of
the efficacy of the current s ntation threshold,
and further, it adjusts the seghentation threshold to
hol d the nunber of noise bl obs substantially constant.
Figure 5 is a chart plotting the rel ationship between
noi se bl obs and segnentation threshold intensity as

N I Y . —r . a o p— - N N 1



threshold of 12 (upper right) provides a clean
background but | eaves gaps in the target. One aspect

wobosshd@15 nvention i s the use of two-pass segnear/as2008010030
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The Target at the lower |left of Figure 7 has been

segnented using a threshold of 12 with Terrain Map
conparison. The- target onthe |lower right of Figure 7

is the result of a second pass confined to the area

bet ween t hefol Egeirokt -eeRyivayiteaiad: Jraeted =<Fightiopigegmented; ++TargetCol)
ri ght nost sggnented pi xels of the tatgetassgihreghol within the

t hreshol d of one half (6) of the basguhdifardatdon fibRw
second pass. fills,i.0u: i-nsj e

Carget wthout ot eRyEste ok dRrgRRRal Ak ke racsumiey
Figure 8 is simlarly a video imge field grouped with

a video segnent in which a tree in tHhiisklenentfras noideenfegmented
the image field is rego@apRidbigfi@moliTtagetQbl] ARDif S€Pass2Threshold))
hi ghlighted in the segnent wherein Wpit&s SRR rdnbabdd®und

bl ack rectangl e represent noise blobs from

segnentation. Figure 9 is a conparabl e video i nage

field, grouped w th aMeVdbtarasEigreeRewlTereetaHdgiogtider = TargetNumber
noi se i s reduced; by vi deo segnent at i pendoyeleiestavas bt segmented on

accordance wi th the invention. Figurge#& phdshitRtsbdMeRSd here

the effect of segnentation gain by are conpar
t he appli cation of a constant gain tﬁ?@s"ﬁ%ﬁrg&&fﬂdq‘f}%@gtsegmemed

entire scene as conpared with gain aifajsthidgsigsemarded
areas.} The video scene is taken in Dby imgiutfordiitvi row to top row

condi t |,@RRuMbOEEEHENREednMEa0f W ndbl owR dufRILbREMEBEN
whi ch are visual ly-quiet parking |ot ar ea

S.. | ying_ a
constant threshold to the entire scefie Gonf'lgﬁgféigx‘ﬁt"garget' .
bEKIGPAIWRETX crrl f be PassaSegaigion frpetia /

nmoving tree linbs or | oss of segnentation of real

t Ahgerstitnnt vielparké nghaimieeer 19f e Sdemenyér thel were
exanpl e, at the | ower righ e scene has the gain
aﬁgggglat%{i/l %nr%k\}\%m%en%o%&c%ar%ér}ns. The gain around the

trees hs awesed Hodi LUtk Pows realld dsgetaden irhate systems

areas to cause segnentation,_yet in the aisles the

gahft methres Bebedh LRFFLHPSS sfhentlHsiigdes &

1 he,gai o ad USLATEnt SRl L i 5 ¢ intended
aé‘éé‘?‘%ﬁ%%@ %rctgﬂ t&%% éf%@gentl oit}?%rl t he slcen'e lof lI:Si glll}r eerl ©
16hutt Algrmphterr epnesomdtinnled famgamo dagsgigition or
the gain adjustnent by area. Terrain egnent at i on
ASEGRT LBeCBS: CRRPTPROR A SRS L 34 PRGN g ea as
i Lhystrabeitbergffept c19dn thanitgphol d on segnentation

usi ng background subtraction only, as conpared wth ,
segnenfTatison tei bripdaheanteseioped ©fc tihigererentailgvent ion

map segnent ation . w.ll .accordi ngly I dey :
pﬁggélﬁ Qakpﬁalev 1ag f?éin% &t PON grﬁjeft ﬁg% %g)?%et ? e?S(P1tijer 1&2—: e
obxBHbY bRV E cwdbiabkas st, 0 bper khomlse predledtingd odly in
exanples of nmultiple variables and their use in a
SEEEPrEpNePs e threfORdeviEy FdaHa$ pepended hereto and
a - A plication Serial No. 09/773 , 475
aﬁggggrgggggﬁéggﬁéﬁnternational Pat ent Application
PCT/ USA / 03639, of the sane title, filed February 5 ,
2001. To achieve mult i-variable segnentation for the
present purposes, all video-derived i mages are
transforned to a set of primtives (a "terrain map")
and the segnentation perforned based on the
primtives. This approach uses, for exanple, up to

ei ght elenents of the terrain map while six would
suffice for nono (i.e., gray scale video as 8 bits per
pi xel) to conpare the map of an adapti ve background to
the current video frane. Each f%enent of the terrain
map i s assigned a different weight (referred to as
gain) in the conparison. Segnmentation is based then on
the conparison of all map elenments with the result
adjusted for the el enent individual weights. For

. " - N1 - S



resolution. As according to that disclosure, to enable
generic cal cul ations, the nunber of grids will be

waledosopizned by gl obal variabl es SegGi dsH gh apdr/us2005/010030
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SegGidsWde . For this exanple both SegGi dsH gh and
SegGidsWde is set to 8 for initial testing. For

cal cul ation of base segnentation gain, both

Si gval ueDi f and SigFeatureDif are revised to use only
the noise blobs in the segnentation grids that are
entirelyinside the active afd&if€ the mask. The

SigBal Dif value continue to be calculated by a PI

al gori{ hm basgdspa ddherdOtalpthalisyy Rigke JFulcSpes i ds
outside of the active mask is not counted. The intent
|sn¢b4®mm@rwmn~aﬁqrmml&® sgementpsFrnhetpggejects of
val ue id to,hold t I [

st ?r%n‘?é/tf gjorh La6:‘—’loln%tsacn eéq'%gs%tgarrpen é‘t%éef fsg’rgg]alstpraﬂnented
amtté/@f@zs%tmxeamianﬁqémemﬁdm eeEa ibieg calptaesie Bl dbs,
the sane for all caneras, AverageNqi se bl obs wil | be

2P WP TiARE dOIyE R SHRARTE - IGH UCH &St BFETSBEAERPEt | on
R

e AT R Pty thn i

oaheas exngoh ebmasept tTregned o i@ht@pmeseﬂttapleevaﬂnes of

code of Vi sual BaS| c use Ieme ti
pPEFBREE Het PO 0y ’itt/]eﬁ @liﬁ g Gl aft[rp’%n Sceﬁﬁaﬁﬁfs@rdlng
2:d héff's@é(:@%fsé;'ié’kﬁél_r atesdile dpesent | y disclosed
nmet hod of tracking noise by |ocation. Reference again
may be had to ot her exanpl es setti ng forth
representative li e o) asi u
in inp ene%ﬁll g Y egnﬁrée%cgﬁ‘?& hod Cili%lm gﬁd @es%t%g%w the
cosdithanit &t i on. proviest ddDdrtrdike va@laatoegamf 1\nﬂ gaabective
Basic a "User Defined Type" is defined to hold data
aeae@ %%i%%lcilna]&ﬁ%s andIsHSiSe §ESFTYOMNY, tRi fRVe greater
g&ﬁ@ t

é\c% ve kjgsk /Sﬁgeetﬂ%o 1 alt a{S,I%ta lj%)l |lfbla':é% ﬁénéc?fl\(}eareas
abem@ésehenamsé( dNod seiBraob Thigder igedr¥./ Cum Noi seBl obs
since | ast Cal cSegnent ati onVal ues Noi seBl obsLast Peri od

-/l Noi seBl obs used in |ast Cal cSegnentationVal uesThe

Noi seBb obstast Peykodh eh&imins desaraied If or theil 2,
part of a PID |Ioop. A new global UDT (Noi seBySegG i d)

i sharéoeat ed and used to accunul ate the nunber of

noi se obs for e idis
al | oca?ié% ggege% [ ds@?\P%C?q&%l dg%%f@’a a
L beli Bt b5 had chivtie Whef eaNeisse Bl obs in incr ement ed,
e el ement of Noi seBySegGid at the |ocation of the
n0| se bhebswmenbetlr% rIelFFeWt%Tan ARk atisfe Rgroportional
b d
a?éggg?%gl % C%(@-{)S%]I sPeriod wll tébe%%g%gjldgigt go the
theie\blcSEBdaa)da]SLalsdé@srtt@cb&ainm‘temmiemnﬂent galn settlng for

Noi seBl gbsThi sPeriod e nts wll e _ '
EFoRsOL ATHE HET TR T TS I SLAt e FoWACH secEdon is

| Qéé@ér{n%@f r&Dge Phob- and nadd slegme!rﬁ:altqfdrﬂ%%tlncm um

of the blob. So add: SegGi dRow = i /SegGrl dsHi gh;
SegGidCol = j/SegGidsW de; SegO‘fset (SegGrl dRow
SegGigdsWde) _+ SegGi dCo i seByS

SegOf f et)99>ﬁbF¥§%?r8b%cr%| sclyel}gg I\%i hﬁg%ﬁlﬁa & t]ﬁe2 or 3

N@h&eBySegks | eegrh@ms@tﬂ@bsﬂfmsmdroctoas:ﬁm\e wgdaongaSa in

blob for this frame. Each el enent I nActiveNask wi ll be

SEESPECEIWar PRGS sPartatp TrRAes and e spiSrE s fe said
énéé gP?aégﬂméﬁtéésaéMdl NEY PiRh A 1'0‘91 th€eshold
|ve mas IS not a conprehensive cal cul ation

bbtasednepen fastaspeedse BxamaanstBie axamd eatigpistibgects,

cal cul ation of gain adjustnent, Reference may be had

again to other exanples setti nB& forth representative

I ines of code of Visual Basic useful ininplenenting

the present nethodol ogy and system configuration .

Gain adJ ust ment by ar ea 'S based on a gal n f| gure for



1 . Sumthe nunber of noise blobs fromthe 8 X 8 grid.
Transfer values to the sumonly where the |InActiveMask

web@semziequal s 1 . 2 . Calcul ate the average POI/E82005010030
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each grid element . 3 . Calculate the weighted noise

bl obs per area. 4 . Calculate the Gain Adjustnment for

each grid. 5 . Set the Gai nAdjust for each Terrai nMap

el enent of the background map. For gain adj ustnent
deaidgteepiemt Atheing @ HenISiGHdd dagest car egisgpepent of
GglianAd' ust té:anorgne Cc’):l](_.‘ided to the Terrain Mp

deet af |6%. e é%lﬁ%%]ust el emrent (of the background
terrain map) will be filled out during each background

mai nt enance operation and used to mydify both

Si gVal BieDi FandSEFyFRARUTIIT FQ K- adhdar dherein
T$é%ﬁéﬁ@@@i%éﬂél§ti NSt wz@%oﬁw RS 2 HIe Rt nR¥er of
of Ttourse recogni ze that the oregoing will require
snoesehahges far tdwgroampat esudbgracdian afap. rfugretsitonsend the
since the segnentation gain has to.be checked ever
na%gfa%wm?g BRXO Vi 47 ﬁ@l&ﬁéﬁsat F6n AHEE & GPaEroRLops
Webhst 4 fBSE Mbdhethies navs-gaivs affi usiv@risd.n the sane
background nmap el enent to be conpared. Exanple 4 The
exanpl e sets forth sanple code for the gain adjustnent

cal cul ation. The foll ow ) i rd v :
fromtheé pf%g?aﬁ%’%%eela %@%@%&gp&{ ﬁch%ﬁr%fgéz Og?e EI't’hg;ijlerem
FLpyr86isdheecotle by dned utletdbdier errs pariddnplla yokhagked

[ n‘gl ementati on of adaptive segnentation %ai n by area.

A

farapne MRpesvake ST sWbdncdndegmgntation but

=T i .
LSRR or . IR SRR Sy 2
GerdRoatiolyt ethe hopée ToeBelpGhalsld gheckbd-@it an update

G i dCol Counter, =, LngO. To SeqGi dsWde - .G i dsCount er,
L PSR £17 12 Ny oty B i0n Hosse b ld-up
Noeplubh SchgsndygFact or * Noi seByGrid (GidsCounter)

. Noi seBl obsThi sPeriod ThisGidGin = DeltaSegGain *
(Normal i zedG i'dNoi se - Noi seBl obsSet Point) ' frane and

grid based_ThisGidGin = Max (Thi sG.i.dGain, .
LngM n2$2) IRhP B F ek %C%o%%ne{ Cfscga}lg% n, g2y the
GahBAdpast 8eitht é5ra TS Uk @ gmihdRiBAddistTEMing seg-

(GidsCounter) + ThisGidGai n. MaxAdjustnment = Lng40
MNaRER EEERERPL e igM AU 01Xl 185 s tifeithe range from about

(Gpid ) 255 Max, j AT 3
(g)fdg ﬁﬁ%@?ﬁ?f’g, né\%ﬁé?n‘g‘r%{%b.l?:&ﬁter) EHen 208,
( Mexpdepnstip@ates . Gai nAdj ust rent (GridsCounter) ) Next

Gri dCol Count er Next Gi dRowCounter Exanple 5 The
exanple illustrates a preferred procedure by which
segmengati @ gakPstEmCaEELREL QY ItHTEfLabl Yyl¥rein the
mul ti pl e passes, nost preferably as in a two-pass
segagatataphupedceruvddy awg chltdns tsiasddd Fresmegited

segnentation is perforned only wthin thpse rts .of
CRECPRPGEY PRab I PeRcyURTe SO G | TRAFiaapn of the
passurdhbs BuBYEEES, tiieefé Uil dcatbhamage ps teffetigrefund
filling gaps in the target that may have been left in
t hierppreungadsd Wbl AFES era AR AN dheodereground, but
rovi a_ftupcti taf i i :
R
r epoeed wWherehar séymedhet ionutraies faimmeNbEpris i aar cayiginal
of structures with the rlszéults of the first pass

s GREATIPNENANFaF GERREPUR T TTREST He! BT H G e giied as
thathebds LBS, | PRUt char §8imdX QetMITREF a1deAGhcorporate

el enent of the Terrain map includes the absol ute val ue
ofictike Bilbber eaveedebyieelne t eswak kepisit vl tregrduces
frame found in the first pass oj{ segnent ation. The

second pass of segnentation wid only be perforned

within the target parts segnmented in a first pass.

Code: | ong W NAPI Pass2Segnent ati on( RECT Target RO ,

/1 RECT structure with bounding rectangle of the

e oy a
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elenment in this row for (TargetCol = TargetlLeft;
Target Col =< TargetRi ght; ++TargetCol) { if

wQ MapMdd2hTar get [ Tar get Row] | Tar get Col ] . Tar get NUPDEUS2005/010030

Target Nunber) // then this is the left nost elenment in
this row { LeftMstSegnented = TargetCol; // mark it

down break; // stop looking in this row} } // find

the right nost segnented elenent in this_ row ,
279 Tt ROESH gt gPr oFaNgat S rEberarerpeterized
byl et Ll ndnidrion provision:

(MapW t hTar get | Tar get'Rowj | Tar get Col | . Tar get Nunber =

Tar getdupbeying /autemitit sdomertetlion tiostshelldmedepcation

t.his row { Ri ghtMst Segnented, = TargetCol; [/ _mark._i.t

AR brATIT D T OOR RIS W oENCE FoMRS: “(TAFgrLies the
Leitddstsngiend edio ks galby sabsBaahtbbsySegrBabad, whereby
++Tar get Col ) é Il use Pass2Threshold wi thin the bounds

OFC tHE 1Y - 1 SaBwntation gain; and

AR A A ST ST M 1

secprentedl @& scene resulting in different possible

( Wt hTarget[ Target Row] | TargetCol | . AlItDi ff >=
ﬁg@%hﬁ%mﬁl%ge% FES 350 PESart Pt Ebf BRERGF oBAd
{a Wit phanoetd ks gef Rowd Takget Col | . Tar get Number =
Target Nunber } // end of elenent was not segnmented on
the first pass but is segnmented here } // end of
Target Col = Left Myst Segnented to R ghtMost Segnented }
7 end of i3 HHT G (W TOLEsp Pofiai B, wherein:

r et un(dherheshdsheenis Segnentad)ly ok by sweebdkB %ahlénce
increases as function fills nore gaps in target.

1ReDeTBODRECser B ks hakpgs p28egnent it iBAlflantheon
e nunber of e

[T retur lLue LS
R Doy T Ty 0] CireR e FRaP wir's S4REnPRtLT nife
secondvipassin At wWdmilds pgme iseat sonsweaukdrbehshdethan
in the systens and net hods herein descri bed and
ithestisttedadS hout departing fromthe scope of the
invention, it is intended that all matter contained in
t he foregoing description or shown in the acconmpanyi ng

dr awi ngs. shial |a by s teme quoestred ngs tol | odbdati 8eorabhewherein
than limting. Thuys, the breadth an cope of _the. .
presewﬁh?rﬁﬁéﬁ?Qﬁéﬁﬂﬁﬂﬂ%f FEETHES P gt%@ SaRy BFithe
ahove blde Sdnet X lcakyine e dbABRES onb¥hagh ogkgmp@ives

defined only in accordance with the follow ng clainms
Hpendartrdieieaidiatheive sgangapenesiocnai ag the opiginal

SdAhere saaneabenesohai af
O e R T I

interest in said scenes based on processor-inpl enented
interpretation of the content of _the captured video,

. p .
char actler i ZedHhPrahepattomptacrddyngegvgheangdt pnsubjects
QM 1S i a nt ; [ j .
RSO Gl DLt ar Lol SEUPTLah B0 8l frninins
aind egmemtcdtliioy gaigmentadibhegenh hyeasea$ odheascimmge

cordi ng vi sual_noise level. in said, areas._ 2 . |
TG it SECard g S5 ROTSibyReRet hibhe valtes of
SRIRMRIH 1M QW SOR1¢98kEALSa¥EH80c8atAei Beene according
respecti ve ones of said areas, and wherein areas found
e Hdee lgviedt @f woisseloneisa innehendeffarenr eayeaen
| ower gain, and areas of |esser noise are given higher
gain. 3. In a systemaccording to claim1 or claim?2

wherein: the scenes are divided into a grid having a
predet erm ned nunber of areas, the segnentation
provi sion cal cul ates proportional integral derivative
over each of the areas accordipg to the noise of each
area, to permt independent gain setting for each of
the areas, and the gain setting for each section is
determ ned rel ative to a base segnentation gain. 4 .
In a system according to any of clains 1, 2 or 3,

o o o, = e ' e



interval which is a function of segnentation noise
bui | d-up between updates . 7 . In a system according

wo ooslogd2ns 5, wherein the the update interval iBCT/US2005/010030
determ ned by maintaining segnentation noise build-up
preferably in the range from about 10%to about 20%
and nore preferably not nore than 20% between updates
. 8. In a systemaccording to claim1 wherein the ,
i magesl ZapthursRENFARLTE e GCERECILEEl PP §égiBntédwherein
a [ J f.ent ] j :
e B ST e et Pl e R e et dom
hgecdsgr ound foreground and subjects may appear in the
foreground, but segnentation of the subjects could be
conprom sed by visual noise, wherein segnentation
transfof matd ons g AL AHBiRpl Paakgroundoands wherein:
foreground 1 mages in scenes are provided as a terrain .
map, butvideo seeprentfan cregmeptaltsen Acodpyrided Aavtsea grid

| obs caused the visual .noi se whi

g?%%ﬁﬁ§é§§éﬁﬁ%%¥%ﬁ'Wﬁ$e oﬁgg@e%hg%iﬁﬁFggénent further
char actles i giestdiys ire ERgimiiRld eRgpkavbsion gatnl eyeRgeach
automati c_segnentation threshold adaptation based on
nelsthe mf tHedssmHred svksits e twRirreshbly dPrgPPREional

n uﬁ@e:%ra&? Lagr 'Q/.faﬁQ}eS g&lt%a M &%%i’l}ﬂ.altby o‘fBQ.SLH@néut omatic
wher y to achi eve a aptive segmentation galn; an
ushdspendammatgaci it hreethiolod fadapbahi of whehimangubtepbe
areas of the scene resulting in different possible
thresh%@%ég?%PcﬁqqﬁﬂQQHEQﬁeé%?hb§§§ﬂmﬁﬁ ﬂﬁe%§§§5WPn8ﬁ
SEBMAL 1) NUSK I pREN AR gRin,| Bnd System
according to claim8 ,” wherein: the segnentation is
carri ed ®lngly taie paSslva@ience niltedeiterriacdecyry an
pass. t akes. pl ace only inside the outlines of targets
S%Eﬁ&ﬁﬁ(ﬂPQ§%t§%EQ§Tst pass, and wherein the second

pass uses a lower threshold than the first pass . 10.

In a systemaccording to clainms 8 or, 9 , wherein the
segnentét i oh Methed raePrslindyusdagh ddl WiRgEFLab| e

Segffenm;n%% n?%éﬁ%ag}forpaisfdca%jje@%%tp ﬁoy;itwov_gas%f sBauence

terrain ranst ormati ons of e origina
balckges Dunthankdar®e graand dkegged csice scégesnsidé. the
met hod of automatically segmenting. of subjects wthin
PPt PV i IR REY & i08d thy 2Ge PEF R nFHY
and copfgoldings ff_%gé@nﬁs?éé oD 19/l B AR Ot hak kHRYE i rst
franme to obtain different possible nmultiple values of
segeentation gain in different areas of the scene
according to the level of visual noise in the
different areas. 12 . A segnenting nethod according to
claim 11l wherein scene areas of |esser noise are given
hi gher segnentation gain. 13 . A nethod according to
claim1l or 12 wherein: a video scene for segnentation
is divided into a grid having a predeterm ned nunber
of areas, the processing determ nes segnentation gain
over each of the of predeterm ned nunber of areas by
proportional integral derivative control algorithmto
provi de automati c i ndependent gain setting for each of
the many areas, the gain setting for each segnent is
determned relative to a base segnentation gain, and a
single rate-of -change is not determ ned over an
entire video scene. 14. A nmethod according to claim13
wherei n: inmage segnentation is carried out by two-pass
sequence wherein the second pass takes place only
inside the outlines of targets segnented on the first
pass, and the second pass uses a |ower threshold than
the first pass . 35



