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. MEDI ATED CELL ADHESI ON BACKGROUND OF THE I NVENTION 5 Field of the :
InventlaRNE ?“Q{esent invention relates to novel conpoupds/ushad3+are potent
inhibitors o (32 integrin nediated cell adhesion which could be useful
for the treatment of alL(32 integrin nediated inflamatory conditions. 10
Descri ption efRetpbes dﬁtqgﬁuthEGRINnMEQIAmEDauﬂLLnADHEéIDﬂIar adhesi on
nol ecul es (1'CAMs) play pivotal roles in | eukocyte adhesion to target
cells and extracellular matrices. The R2 (CD18) integrin 15 subfam |y has
four menbers, each co h n E | ated but  distinct a-chain
honCovaIenEﬁ§§E§LE§B*§%LE—E92§g~giﬁé—integrin (LFA-1, CDI|a/CD18), aM 32
integrin-(Mac-1, CDl1b/CD18), axi 2 integrin(p150/95, CDl | ¢/ CD18), and
aD(32 integrin (CD1ld/CD18) (Bochner ed., Adhesion Mlecules in Allergic
Di seagt,elvhraelth20 IDalekgd oy nc. pp 1-24 (1997)) Among them LFA-1 has been
shown to be _central to.the i.Qn negﬂgﬁﬁﬁﬁhj%matnbg@ation of

e&QFh&&ﬁ %?t &ﬁae ioh %%H%ie% t%n%ok%ﬂ

- T cells, her I"eukocyt es int.o nf "amed tlss%SE .in-
(Gar rrber I lgy, DBgrSh RdStattdd ¢dPP73dh&anes Wil Dr.
J. Phdt rr‘%écn‘?oélgr{/kflb éj}sse,g?é 5@@525 (1999)). LFA-1 binds to the |CAM family
(I CAM o 1@ be isefhl £d2) tofe micanmeas exprafs etndrgnint ipfbated| types
such as vascul ar endothelial cells, dendritic cells, epithelial cells, ,
macr ophafbaramat ary yrprbid s (Dustln et al., J. Innunology,' 137, 245-254
(1986)). In addition; LFA-1/1CAM1 and LFA 30 1/1CAM 3 interactions can act
as -stinulatory signals  required for T cell activation (Wngren et al.;
Crit. FeMeripidimeNoionysed Br35-253 (1995)). 1 21 July 2006 WO

, 031066636 PCT/ US037 03449 cel | nl ation and T. cell ..co- i L QM A% e
! Inportant Leukocyte 1nteg§1ns a {nterc ular adﬁgsfgﬁ M@iééﬁﬁé@ :

(ICAMs) play plvotal reoles in leukocyte adhe51on to target

cells and extracellular matrices. The B2 (CD18) integrin
'15'subfam11y has four members, each cons1st1ng of a related but
'.'dlstlnct a-chain noncovalently palred with CD18: aﬂi.lntegrln
(LFA-1, cmia/'cms'), aMBZ'integrin (Mac-1, CD11b/CD18), oxPz
1ntegr1n p150/95 CDllc/CDlS), and opfs 1ntegr1n (CDlld/CDlB)
-_(Bochner ed. Adhes1on Molecules in Allerglc Disease, Marcel
: 207Dekker,,1nc P 1-24 (1997)) Among them ‘LFA-1 has been
“.-r.shown to be central to the cell adhe51on and transendothellal
-('}i ‘mlgratlon of T cells, e081nophlls, and other leukocytes lnto
| _1nf1amed tlssues (Garmberg, Curr. Opln Cell Blology, 9, 643-
650 (1997) Panes et al., Br. J. Pharmacology, 126, 537-550
25 {1999)). LFA-1 blnds to the ICAM family . (ICAM- 1, -2, —3,'.'—4,
o —5) of molecules expressed on multlple cell types such as
vascular endothellal cells, dendrltlc cells, eplthellal cells,‘
;-macrophage and T lymphoblasts (Dustin et al., J. Immunology,_
137 245 254 (1986)). In addltlon, LFA l/ICAM 1 and LFA-
30 1/ICAM 3 1nteract10ns can act as co- stlmulatory 81gnals
E requlred for T cell actlvatlon (Wlngren et al, ' Crlt Rev in

Immunology, 15, 235-253 (1995));-




processes in a number of inflammtory disease states. A dom ﬁ(%e of
. LFA-1 in nediating inflammatory events is shown in several FQ

~ani mal _nodel s of inflammatory 5 diseases in whi ch antlbﬂﬁUBSEMBLEFA-l or

| CAm 1 W9 8H¥%f¥ant 1y inhibit devel opment of therapeutic end points
(Rothlein et al. Ki dney International, 41, 617 (1992); ligo et al., J-

| mmunol ogy, 147 -4133%054 WY T Eé,eémetccelacadmathorprmermmorw

Exp. . Ther 88 (1997)) In addition, a h nanlz 10 nonocl ona
ant i tlg_gtycéégéplﬂqa 4 tienadphat chaf Ferorat ey YigRASE SHONTERT ficacy in
patients with psoriasis (Gotilieb.,et véerseiol ogy, 42, .
428- 35or 2000} ) FO M reb Vet }tl%dge%%%%fé% lgft%at aﬁﬁig%dlgs agai nst LFA-1

' suppress rejec t ﬂtt§ﬁ£@@18m®@é19n0£FbB ampatary, 15 ’
Trans %‘ﬁ? ﬁo%éggrggoﬁ% g%%% 2000); Nakakura e ]rlro ﬁp{: Eg.%,i on 62,
547 582s£4988) In meﬁ/@nnseomgél‘é@eErFAt?ﬁeOEsE Roe ona t7 bodi es

~directed against C42 in far I SR + h 28 i UMVARY . OF THE®
INVENInENb%ﬁedﬁﬁgégﬁWeP% gﬁt§§$r%ﬁ§4é§;fﬁﬁﬁgi hI{co ggﬁnds of formula (I):

NC 0 ¢1 RX N NeGrnalNiznan ,Na8 ,CE170 (aberei; nIRgbs eby@doged -at om hydr oxyl

- group, anoyl group, 25 and nis 1 or or Lpeedti eald v
accepu@&haoaag@-thaﬁeoﬂlGVtHé9ﬁ60énﬁﬁ8ﬁeﬁe95|P&d'DgchPb i on of 2 21 July

2006 EE%F’%%%%@%%% icgs, 280, 988 (1997)). 1In addition, a humanized’

onal antlbody to CcDlla (the alpha chain of LFA-1) has

10 monocl

wn efflcacy in patlents w1th psor1a51s (Gottlleb et al., J.

sho
Am. Acad Dermatology, 42, 428-35 (2000))

Moreover, it has been shown that antibodies ag
ston et al.

ainst LFA—l

suppress rejection after organ transplantation {Po

15 Transplantatlon 69, 2005-2013 - (2000) ; Nakakura et al

: Transplantatlon 62, 547—552 (1996)). WO 94/04188 discloses

'the use of monoclonal antlbodles dlrected agalnst aﬂh 1ptegr1n

for all transplantatloqs

20 " SUMMARY OF THE INVENTION

The preaentrinvention.relates to novel compounds of

 formula (I):

(1)

Cl

a 25 whereln R is’ hydrogen ‘atom, hydroxyl group, O oarbamoyl group;

and n is 1 or 2, or a pharmaceutlcally acceptable ealt thereoff'

eDetailed-Description of the Invention




WD 03/ 066636 The desired conpounds of the present invention ’?Y}u@’éb@é in
. the.formof optical isoners based on asymmetric atons thereof, and the-
 present -inventjon also includes these optical isonersP&ERFSAHAYHE es
t her eo‘f”.‘)@mf’?{ﬁém embodi nent of the present invention, the steric
configuration of a bond need not be fixed. The conpounds 5%% o1 present
|nvent|onFQ?ydggige&OQ@@p@@namtmfatb@lﬁre%©m¢|QEY%%?bﬁndP- m xture with

‘several different configurations. 10 ln a p gdiempedinsent of the
conpetndaeofofor ofil aptiFal REPREHSHDFER g?o%s%ﬁéan%)t her preferred

enbodi ment of the, co of . E8F Tuhaal kd, iRclsdhpdEbr§e gPBUEZIn still
anot ﬁéﬁrﬁpéﬁeﬁ}lgdtg‘ﬁgg%#%gﬁg gl%wt he conpounds of 15 fornmula (1), Ris

car bggg}{{(exgr QUR. miRtaraer ehprebérred enbodi nent of the conpounds of
formila [

_ ), nis 1. In another nor -ef +&Rodicienistefritthe conpounds
of 5. for mulTa @) empocdgmento L) ﬁ{“ﬁ Pﬁrgts%éﬁ g?lg%glr red embodi ne tsacr%’fgt t he
conpounds, of _ f.ormula (h)sndRdesdhwdrogen fted andhe GPTPOY her
antfﬁQnﬁaﬂﬂﬁQQFéﬁpgﬁgghf%%ht of the conpounds . qf formya (1), Ris '
hydr qxyd %%@rﬁdﬁféﬂtsidn nay &6 13 gERRk oti‘frent of the anot her

further conmpounds of fornula (| I SeLardaamytegt oup and n is 2. Mst
pref'emmxeﬂigi@ﬁqiblﬁfd@%fatrﬁ’émﬂfléesent)}llnév%\hti on are selected fromthe

fol l owi ng, co . (5S, 7S)-5-(4-CyalLnobenzyl)-3-(3,5-dichlorophenyl)-7-
acet yf ﬁ%':uri?%l g '

_ 27 abi cycl o[ 3. 3. 0] oct ane- 2, 4- di : oPBkdAmla (I),
7S)g 5- (4- ©anopearyiryed @@psdameﬁiﬂopépr?&?yﬂqmﬁﬁ"‘(%gf_ 8 o | .
hydr oxyacetyl ) am noil; 1, 3-di azabi cycl o[ 3. 3. 0] oct ane- 2, 4-di one; (SS,
7S) - SR( 4sCyEABBERZY PF©8- (3, 5- di chl or ophenyl ) - 7-[(3- £
¢~ car banoyl prapiopyh)lal piregkried- dinbzdbmeptl 6E3EBEoCOEPIHEYS 2= di one..
| | formula (I}, R isrhydrOXYl group. _ 3 f.
[ still another preferred embodiment of the compounds ©

‘15 formula (I}, R-is_Carbamqyl gtoupf |
| | Iin 2 more preferred embodiment of the compounds.oﬁ
. formula (I}, n is 1. _ | - — , s
In another more preferred embediment oﬁ rhe compounds
formula (I}, n is 2. o - s
20 R In -a further preferred embodiment of the compounds 0
- formula - (I), Rtié hydrogénjatOm and n-is,li '_d
In anéthér further'prefgrred embodimeut.of the cowpoun sI
of formulai(i)} R is hydroxyl group and n is 1. | |
- . In still'another further preferred embodiment oflthe
| o . (I), R is carbamc is 2.
25 compounds'of-formula (I), R is carbamoyl group andin is
| ‘Most preferredlcompouhds of the present invent;qn.are

selected fromrthe folloWing;compounds;

(581'78}—51(4—Cyahobenzy1}—3>(3,5—di¢hloerhenyly—7f
aCeﬁylaminéli,B*diazabicyclo[3.3.Q]octane—2,4-dione;
. _:30_ -(5_5, 78) 5 (-4_gyanc_)benzy1). ~3- (3‘, Sﬂdichl_o?ophepyl) -7- [ (2- o
| .:hyaréx?acetyi)amino]—1,3-diazabicyclo[§f3iojoptane—2,4fdlén§,
(58, #é)fé-{4;cYan¢benzy1);35(3;S-dich;oroppenyly-v—[(3r
--éarbaﬁoylﬁfopionyl)aminol;1,3—diazabicyglo[3.B.Q]OCFane—Z,é_

dione.




~ present conpounds is tthe conbination of the acylam no group

and the 4- angbenzyl group at 5-position of 1, 3- PCT/USO3/03449

di azabi Wt ‘?5% %38 ol oct ane nucl eus, where such characteristic 5 is not
speci fi cal ly descrl bed in prior publ ications. The conpounds of the present
i nvention Jj":ﬁ C E%S:%G‘cerh@@hé' ber ¥nachirukkytagapstntet hsLEkel mediated cel |
adhesi on i medi ated T cell co-activation, and also show excellent
bi oavabh@h}nbjtupnabtferther akyadmiines gratPof twhHi- eR=16ipPBf Bt gh overal |
i nprovenent in rotei.n. b| ndi-ng. _(b) aqueous sol ub| lity and (c)
IlpopﬁiYIE'F’é’PFFZY hgr% g%n sp818lttﬂ'8 p(rglefsedt i nvention therefore show
excel |gnt, él\z[%[3ef3f i0q 2eY. sa@annell cuks ubfereorsalohe chamdictesAstégused by
LFA- 1 nedi at éf adhesion. is In addition, the ounds of the present
i nventiicomctawpeqidtientl lantegemidece I BIRASYy R @@Eitl e P-receptor, i.e.,

Neur okKi ni nTgl_t?(NKl ?é}fﬁ?fog tthraes rean@%@%ﬁf‘ofﬂa@@m@mam agoni sts are

consi dered nfl ammat ory di seases such as
ast hmey,, KhBUEBLOI Lhraintiy tiga it ivdtiammet-or wéaimmédewl@ds@ dheyEdiq i s, and

ot her -gastric "disorders Kranevel det al., Int. ré}garnﬁu Q%“gacol ogy, 1,

1629- 8185(15(21201011)6611%@1 tceli  CONRET IR 19y 2 SO 1-60 (1999);

Ohnrmcht q.;] d S av Megh o CNEMY 33nidileBht {k998))ch Thus the
Felth e [ nven}fn on ?1

conpo s resen as 25 excellent therapeutic potential.
-ag@.‘d’%:efi@ct@f@M@rabéf:altommprovamenaused {en MSgtaed)r@}:eSJ@b Jé-ﬁf:én

-Al'so, the conpounds_of fhe present vent sh XC&h @,_rp,tldgf_f_ects
on the(lpl cRERRPIHES OFC H‘léif%h'wo‘—f‘?l‘gf ?)nf? ff‘%jrjﬁlwgeagieégdﬁe t he dual -

activifLesy, et?f {—géegrt”?Qb@ﬁ@ﬂoﬁetheﬁéheﬁeOQhowhehce].DenBOlamilwbstance P .
receptor an %onl sm Moreover, .the compounds of fornula %]l}@ge reduced
cyt ot oafmtacgnalghometytbehunﬁ@vmgblﬁnﬁPBﬁi—BF?nﬁc??\}?‘? g 5 npared wi th

t hose gggggkggdcgi 8HS| Xo and therefore, the

3 21 July 2006 WD 03/066636 PCT/ US03/ 03449 The characteri sti g}?u;y 7;958
ition

>15 _ In addltlon, the compounds of the present invention have
: .potent antagonlstlc act1v1ty on Substance P receptor, i.e.,
Neuroklnln 1 (NKl) receptor, as well Substance P receptor
antagonlsts are con51dered to be useful for the treatment of
| flnflammatory dlseases such as asthma, rheumatoid arthrltls,
20 1nf1ammatory bowel disease, cystltls, ‘and other gastric 7
- .dlsorders (Kraneveld et al,, Int Immunopharmacology,_l, 1629—
1650 (2001)- Swain‘et ak., Ann. Rep.:Med.;Chem : 34, 51-60
:(1999),' Ohnmacht Jr. et al. , Ann: Rep. Med: Chem., 33, 71-80
'(1998)) Thus the compounds of the present 1nventlon has
.25 excellent therapeutlc potentlal against the unfavorable
conditions caused or medlated by substance P. Also, the
icompounds of the ‘present 1nventlon may show excellent effects -
on the treatment or’ preventlon of 1nflammatory diseases due to.
" the dual act1v1t1es of LFA-1 mediated cell adhe51on 1nh1b1tlon
‘ BO:and substance b receptor antagonlsm _
. Moreover, the compounds of formula (T) have reduced
cytotox1c1ty and - low cytochrome P450 1nh1b1tory act1v1ty as

compared w1th those descrlbed prev1ously, and therefore, the




4 21 July 2006 WD 03/066636 PCT/ US03/ 03449 conpounds of the g@% ez%
invention may have reduced side effect potentiak The compoun W %he

present invention nmay be clinically wused either in a preasbzsmor in the
form OVt eutically 5 acceptable salts thereof. Pharmaceutically

acceptabl e salts include an acid-addition salt with an_ inorganic acid or an
or gani ¢ g,g,llg AL e Sed sdhi i @Pen oS gam e hmee, reduerGaft e base or an

am no- a¢ ‘T—”har maceuti cal ly acceptable salts also include an

i nt ragpkecupatesaislt hereof, or a solvate or 10 hydrate thereof. The

conmpounds_of the ent Vi R6=f0f 81! @hedbei olbnacphdymaceut i cal
conp05|t|$Hec6ﬁﬂPB ﬁa gftﬁéga £§$?§§|ly eeffectlvg amount _of ige conpound
as dﬁgggeglghgyelﬁng arephaopmcent inathg é@t@p@ﬁbpéaéﬁﬁF?BF18? Yluent. The
15 pharmaceutically acceptable carrier o h#ﬁ %cggigtgglef g&ltgxarrpl e,
bi ndacseptabrle spitpg, thareatabi & aﬁE‘FEFP icg 0 fragacant h,

pol yvi nyl pyrrolida e) $ (B8 apl aebesanicsacidser €drn starch,

pot as3y q%1 g‘ gggé?ﬁglgagly0|ne o ubrlcants %@bg 1%neswm

- st ear gt g italei Polatet by lsele mv:@l yamollnoagla.rs&) bgis§iin o5 e, g. |

- potato starch), wetting agen s 150 qtlg’ml A Bl afef)ts @flkd he | ke.
The desie ed conpaumgs 36114 he § Y r‘}v i‘fon or © pharmaceutically _
accept ahl e. sal ts, f Vo1& AT dHeey B d oreid herlwata 19F or

par ent¥r- ‘Fq%/ rénd%&%{“%ie e aused as a 25 suitable pharnmaceuti cal :
preparaitHfe dieseopharmaceutical pr epar ations may be in the form of.
sol i d preparation such as t abl e SO Lo Bn&@pse!| Bormunthiaegowder, -
in the forTﬁleoff’Of&Pq"il )Brtgkb r%]fela%en 1fgu as soxllutl on, suspensi f and :
‘enul si on, yﬁﬁ ﬁng&g{lﬁ@gpdc@;ﬁpééytm%emmphnmsgeae’élh%Ga%‘ll%h?% Wiy, the
phar n‘hceutl preparation may be in_the

f o] oLy, an injection |
prepaegteonioe amounnt@év’éh@u@oﬁP?‘pn‘Br%%a‘?‘a‘gf‘%ﬁg %ﬁﬁggd%&‘?l lled water for -
i nj ection,

pharmaceBt 9& 58%Ep§3£ie5859£i99 o@Ndaguends gfrheose

-15 pharmaceutlcally acceptable carrler or diluent may be, tor

a .

example, binders (e.g., syrup, gum arabic,'gelatln,.sorbitol, |
_tragacanth polyv1nylpyrrolldone), ex01p1ents (e.g.. lactose,
| sucrose, corn starch potassium phosphate, sorb1tol glycrne),.l
1ubrlcants (e g. , magne51um stearate, talc, polyethylene '
'20-glycol s111ca) disintegrators {e.g.. potato starchl,'wettlng
'-1agents (e.g. ,-sodlum laurylsulfate) and the like.
The des1red compounds of the present invention or
pharmaceutlcally acceptable salts tHereof may be admlnlstered
- either orally or parenterally, and 1t may be used as &
| 25:su1table pharmaceutlcal preparatlon " These pharmaceutlcal :
“preparatlons may be in the form of a ‘solid preparatlon such as
a tablet a granule, a capsule, and a powder, or in the form |
‘:of a llquld preparation such as solutlon, suspen81on, and
: emuls1on, ‘when administered orally. When admlnlstered _
30_parenterally, the pharmaceutlcal preparatlon may be in the-
form of suppository, an 1n3ectlon preparatlon or an
1ntravenous drip preparatlon us1ng distilled water for

1njectlon, a phy51ologlcal salt solutlon, an. agueous glucose

LY [}




—

i njtér

21 July 2006 WO 03/066636 PCT/ US03/03449 sol ution, and so ongy

8
, inhalation by a conventional process. The dose of the desired conpounds of
the present tion or pharmaceutically acceptable salts thereof var |nven 5

dependi we @me@Bs adni ni stration nethod, age, sex, body wWBCHHISIINOHY
condition of a patient, but, in general , the dai | y-dose is preferably

about 6.1 to 100 ng/kg/day particul arl re erabl 499 nu/ kg/ day.
The coobouhds, oRnEhEOpPRseARd |ﬁ9eﬁglﬁiaﬁaﬁnb yu?ea Vén&%% freating or
pr event| n%ﬁLFA-l medi ated conditions in a patient, for exanple, a human

patle 8- conpounds of the present invention can be also used for the
tr eat ment eheadpati efit theufikeirag ﬁQmHD@ﬂd§u§éeEbﬁbPéeFSnEFA-1 medi at ed

conditions. -1 mediated conditions inglude,inf L QLY reB¥aRR of LFA 15
di seadBYEnAIPB %ﬁé%&&&%cagﬂg 8FFEFgTC %s%ggg’sg The corrpg:(gﬁds of the .

pre e | %‘é‘?‘[ﬂg %‘?1” a@.‘rr&‘ih%%x’el%@@n ffr@'thldde teigeat ment, blodmm ton of
con =6ns ca medi ated by substance P'in a tlen as for .
é@ﬁ o suc Jfb

the ahelatcmﬂttdfonaopfata grtt isutf, ebiukg firogedersds
- condi ti ons. Exarrpl es of the caonditio b Icammxl ecﬁea;eaﬂas The
corrpom@e&aq He 3hederft- 4 %\?eﬁ“t% gr{ark?/% ?eédmf tr ceg’:’i%prﬁe\nt or |

prevent i,.on ¢f AR5 uch as rheumat oi d’ arthrltls ast hma, chronlc,
obstrﬁbtlve pulﬁénary dssease 25 al |l ergy condjtlon ratory

di stress sylidr GrENpcALEE; Of: dit GVERRA ar L YR © rhrboerrtL){%)ése? arnful
p! at eI et a,]%(l;qr g;%l‘at' o x{%rrrpgf?'ﬁﬁi on r%%di%d‘gédﬁ&i@%ﬂ@ﬁi % eper faist on

SEases . psoriasis, eczems, contact
der natfglL Sex AR C Aemumih the)iemst elipor ognsoudds ost et (PFFEFRT

at heroscl erosi's, arteriosclerosjs_includin ransp, Falj P 1a§soci ated
arter|m‘c¢re¢m¢scalhe]©%l%%%?cusﬁﬁs%%’éetéh‘?nE?%ﬁ{: %ngre gs aéj?s of " neopl astic

or CanceEPerlng from or susceptlble to. LFA~-1- medlated conditions.
| Examples of LFA- 1 ‘mediated conditions 1nclude 1nflammatory
15 dlseases, aut01mmune dlseases,'and allerglc diseases.
The compounds of the present 1nventlon can also be used -
for the treatment or preventlon of condltlons caused or
: medlated by substance P in a patlent ‘as. well as for the
utreatment of a patlent sufferlng from or susceptlble to such
| '20.condit10ns Examples of the’ condltlons may be 1nflammatory '
"dlseases ' o
‘The compounds of . the present 1nventlon may be. used for .
T treatment or preventlon of dlseases such as rheumat01d
arthrltls, asthma, chronic obstructlve pulmonary dlsease,
25 allergy condltlons, adult resplratory dlstress syndrome, AIDS,
| cardlovascular dlseases, thromb051s, harmful platelet '
‘ aggregatlon, reocc1u51on follow1ng thromboly81s, reperfu51on |
| injury, skin 1nf1ammatory dlseases (e. g ' psor1as1s,,eczema,_
contact dermatltls, atoplc dermatltls); osteopor081s,
-30 ogteocarthritis, atheroscler081s, arterloscler051s 1nclud1ng
-transplantatlon a55001ated arterloscler051s,'neoplastlc
dlseases 1nclud1ng metasta51s of neoplastlc or cancerous
'l:growth wound detachlng retlna, Type I dlabetes, multlple o

Cler051s, systemlc lupus erythematosus (SLE), ophthalmlc_




growt h, wound, detaching retina, Type | diabetes, multiple Sé%'ﬁify%bés
systenic Iupus eryt hemat osus (SLE), ophthalmc 6 21 July 2006

PCT/ U 8}3{?@?@% WO 03/ 066636 inflammatory conditions, i POTARIERY bowel
di seas di sease and ulcerative cAitiS), Cystitis, gastric

di sorder, regl onal enteritis, § bgren's Syndrone, and ot ggrsgut‘, Qi mune

di segges Pé‘ ?yceesaauadangf ‘:Lhélpmmaemcyl bowali dh5%§e§| Dy8ed for
the rejec

., chronic rejection and_acut ci3i; on)-gakt er organ
t r angplsanisat isod, vloerading SPLé |’~§15 v CYELSELE On%(a ﬁgglgvglggr aftt'dl sease)

and graft v ea €1Go deencOf ahlaieo}nmeaeﬁmtpnwm@on may be
pr ef &EEHP2 1@%?5&%% t%ﬁg }Ir%ent o@%preventl on of psoriasis, rheunatoid

ar t hr4;! t%esa sddf lammat ory bowel diseases (Crohn s disease, ulcerative

‘colitrs systenmic | upus erythemat osys, lidd e Jsagren's
sysdr one, Tl mmn% té”re L{:t sp ant a?[?:{ n (allograft rejection
and graft_.vs

d se) gcg}gl Qf@_mmﬁﬁorofartd]aqalment i nvention may
be fUrdherie r‘ﬂeéb‘?fé&%ﬁ?% prégfercgbl y used for tre lﬁm orlfr vention of
art hrid{setr Ashhr@ttenrargan dimsa‘n%[@lalmﬂéatbwlﬁonjd?‘gl %SOI‘I asis, -

multiple sclerosis, and re af £t %pl@@é*@tdbmaé@ The
conporm]iecbiotlhéh%?‘és‘é‘ﬁt ?#ﬁ'f‘g c? eaég{ ‘? a‘gra further preferab{g used for

treatment Qf PLEY. ﬁBﬁg&Q ot th@fpﬁ@ﬁ@horyndezs’eaeesmsuc]heaﬁr%tg?ﬁ
i.nfl ammat o% bowe I'sease, cystitis and ot her astr ﬂaﬁ Egers.
Accor dkag Eort beeptesaht ornpéﬁ‘tfﬁﬁﬁloph@ R ) oungl ?I) can be

Pr e e £ 38 1 A3 SRl bl O BB Y aﬁéeggtalsowc@ehnmt bogsasht hod A

i
'ulceratlve colitls), systemic lupus erythematosus, atoplc_

dermatltls, Sjogren's syndrome, ‘and rejection after organ
transplantatlon (allograft_rejectlon and graft js host
15 diseaseji _ _ _ |
| ‘The compounds of the preSent'iﬁvention may be further
preferably used foxr treatment or preventlon of rheumatoid
arthritis, asthma, hronlc obstructlve pulmonary disease,
7 psoriasie, multlple scler051s, and rejection after organ
;20 transplantatlon ' ' |
The compounds of the present 1nventlon may also ‘be -
fufther preferably used for treatment or preventlon of
nflammatory dlseases such as asthma,:lnflammatory bowelr
dlsease, cystltls and other gastric dlsorders
'-25 Accordlng to the present lnventlon, the de51red compounds

(I) can be prepared in. accordance w1th one . of the follow;ng )

: methods :

- Method A

30' : Among the compounds of the present invention,_a.compogad _

_of formula (I a):




30 Anpong the conpounds of the present invention, a conpound %TJU ophall a
(I-3); 7 21 July 2006 WD 03/066636 PCT/ US03/03449 INC H HN &N 7-5 0
0 wherein n is the sane as defined above, or a pharnaceg&kﬁ%hbmu,ﬁcceptable
sal t t WEDddPe66an be prepared by condensing a conpound O ornu a (Il1) INC
O0C NHI2ZN N5 0 C1 or a salt thereof, with a conpound of formula
(rrr-a):. H (CH2)~-COOH (I111-a) mherein nis the sanme as defined above, a
salt t gf ~o0r a reactive derivative thereof, followed by converting the
10 resul ti onpound into a pharnmaceutically acceptable salt thereof, if
desired. TH g _ ds (I1) and (Ill1-a) may be, for exanple, a
salt with an inofgdnic ege=(organic acid (e.g. trifluoroacetate,
: hydrOﬁhI l,de Af-24 a sal t(Ipth an 15 i norgani c -base (e.g., an

al kal ¢nég ch \a sodium salt or a potassiumsalt, an alkaline
“earth'y |. salt gﬁgh as 9.bariumsalt or calciumsalt). The condensation

reaction o the conmpound (I') or a salt thereof with the conmpound (I1l-a) .
reage‘ﬁﬁe&»e&{lehe% £ap bgme29scabriaddouboia,t be prpbemeceniticashdensi ng

or wthout a base in a suitable %Plvent he c%pden3|ng
r eageatcephabtesebict ebefrrom, c 6ATe BE @ﬁﬁpal—’e

- compound of formula (II):

v condensin

NC._
.
| ' i
HyN lﬂsﬁN (1)
. - o o

or a salt'theréof,'with a compound of formula (III-a):
- H- (CHz)n COOH (III a)
“"wheleln n is the same as deflned above, a salt thereof a
t.reactlve derivative thereof, followed by converting the
IO résultlng compound into a pharmaceutlcally acceptable salt
thereof, if de51red '

" The salt of compounds (II) and (III a) may be, for
‘,eXample; a salt with -an inorganic or organic ac1d (e.g..
hotrifluofoécetate, hydrochlorlde, sulfate), or a salt w1th an

15 inOrganIc bésc-(e,g;, an alkali metal salt such as’ a sodlum
"_551tIoi c ﬁotassium salt, an alkallne earth metal salt such aS'
a barium salt or calcium salt). - .
The condensatlon reactlon of the compound (II) or a salt,
'thereof with the compound (ITI-a) or. a salt thereof can be _
'20 carried out in the_presence_of a-conden51ng rcagent,-w1th or
| without'a'base in a suitable solvent. | o
| . The condensing:reégent can be selected from conVentional.
Iconden51ng reagents whlch can be used for z peptlde synthe51s,

B '.for example, BOP-C1l, BOP reagent DCC, EDC or CDI. The




condensi ng reagents whi ch can be used for a peptide synthesis 1Ju%06
exanple, BOP-Cl, BOP reagent, DCC, EDC or CDI. The 21 July 20%)

03/ 0666%(13@1/(%@03/ 03449 condensi ng reagent can be pref ecatisysized vvlth an
activator , HOBT). The base can be Selected from conventional organic-
bases such as an alkylanmine (e - g DIEA, Et3N) , a cyclic anine (e. 9 5

DBU, DBNieds iy hyéamenphotimede pnef yablif nesed eyith Pyradined=BvApP), and

conventional inorgani c bases such as an alkali netal carbonate (e.qg.
Na2C08g - KZ(I)]S@BT) an al kali netal hydrogen carbonate (e.g.,.NaHC03, KH(I)B)
an al kal | % $¥d582§'198 séfmﬁtedNEQi‘n EFen@ishiDeotikeic Iadde sol vent
can be sel Fom any one Ich does not disturb the condensati on

react Q8h égraﬁxamﬁyeameﬁeer(e ge, GDTEA meEtH) ,a@etcaftcellfetafmneac &e),
hal ogenoal kanes

. CHC13, Cl12) et her |et r, . THF,
DVES HBEX&HB}‘I 4 E}ﬁgﬁ&m?EPBOllWi R%ﬂe?% ]r%%gr Ol |%o ey, Jét%%lgg (e.g., 15
acet og ?&h %hﬂ%n’é%ﬁﬁ@ inoGHREN: DVBE: anenHRs, aandllalii xture of
these vén e reaction can be carried out at a te ﬁéﬁi}gre of - 50 cC

to 50% @taﬂl‘ ebebabby ef (enyOOCNeeCP00K:COehpesatateal l‘Th‘Ee‘é
reacti on_of conpound (1] r 20t f o thesspagdd ve
deri v&ﬁl\li@néftecdﬁpaundN("%{F&a?Kﬁg&) carti et}'(?{ra(%lqL a{}e Hé’r%lesence or absence

of a as i ny@ e a3 wert 1@kew t hout sol vent Exanpl es of the
'reactlve derlvatlve of ‘t he compound (| II— a) are an"\l\%%{:%l aI i deog:e g. an
acitd chl or ime ,scd viegdc tdare 25 sedesitefe fgom aRYe STEr FShhenol ),

anhydrj de r.eof d r b ¢.d.(,e. 9., a :
mxgdd&ﬁmg:e‘ q%aqe?oso%tlfﬁp?é%é!lt e Lfg) tﬁe Enlpg'? ?r%éﬁfsg cgin(beg a

- sel ectgd-if 1orgcgéﬁawt iah cgcg;amue)b,as}.eslomlé@rmﬁ allekd am%@l(Be g.,
"DIEA, Et3 yclic am ne hol i ne) and
pyr i d|Giéa§l(:b: getheyﬁ deng; - Dﬂﬁ?’?gﬁfenﬁt %ﬁvgﬁ%%éf ﬁ%{%‘%‘n ¢’ bases such as -

an al kal 'deémféal carﬁpenatﬁ_r&@c}%lp}m&n&zmton@ Ghkpli netal -

hydr og&i-

15 acetone,_methyl ethyl ketone), CH3CN DMSO, ‘and HﬂD and a
mlxture of these solvents The reactlon can be carrled out at
a temperature of -50°c to 50°C preferably from. 0°C to room
temperature _ '
' The condensatlon reactlon of compound {TI) or a galt
20 thereof with ‘the reactlve derlvatlve of compound (III-a) is
| _carrled out 1n the presence or absence of a base in a sultable .
solvent or w1thout solvent | -
' Examples of the leactlve derlvatlve of- the compound (III—
).are an acrd hallde (e.g., an acid chlorlde), a reactive :

25 ester (e. g ; an ester with p nltrophenol); an anhydrlde .
thereof ca mlxed anhydrlde.w1th other cerboxyllc acid (e.g., a p_
mlxed anhydrlde with 1sobutyr1c acid), and the like. :

| The base can be. selected from conventlonal organlc bases
such as an alkylamlne (e. g. ; DIEA, Et3N), a cycllc amlne (e.g.y

30. DBU, DBN, 4- methylmorphollne), and pyridines (e.g., pyrldlne,‘

| DMAP), and- conventlonal 1norganlc bases such as an alkali

o metal carbonate (e.g., Nazco3,IQCO3), an alkali metal hydrogen
';carbonete {e.g., NaHCO3;.KHCO3);7an7alkallrmetal_hydroxlde '

(e.g., NaOH,_KOH),,and”the,like.




carbonate (e.g. , NaHC03, KHC03), an al kali netal hydroxide

e g.

NaOH,,KOH), and the like. 9 21.July 2006 PCT/ US03/ 03449 WO d%r@%@%@%'The_
sol vent can be sel ected fromany one which does not dipgtriusos/oiied
conden¥4t 13@a6%eacti on, for exanple, esters (e-g-, nethyl acetate,

et hyl acet ate), hal ogenoal kanes (e.g., CHC13, CH2Cl12), ethers (e.g.,

di et hyl %er F +di éagg)S@Eb@%&de&emganyDMEﬁ Nhnebh rPSFldone)
ket ones ( one met hyl ethyl ketone), g% n% H20, and a
m Xt Wk & Qb tthesaosﬂle\neratt&onThr@a@Gﬁd%hs roﬁ’ﬁaé‘?éﬁ oF°Can be carried out at

a tenperature of r e Q0 AMg, t he:
corrpmairtdsﬂofaqeﬁ@tﬁrre%%’ (?%tal@ed rT’[zg'{%l(r:lo ﬁﬁdl%ﬁ g(r rrugﬁa (1--b): NC O C1 .

- Cl §bcthel eébhar| sSTERe éaﬂﬁa@S)deﬁWh %F above, or a
phar %ﬁg&‘?* ta% pérd Qeg% uhe

y acceptable salt thereof can condensi ng
corgpou:pd;(l IDMEOr M- ety Tieres L G f@ a ]‘&% P%f for rru%%ﬁé(ll II-b): R -0-

(CH2),-COCH (Il11-h) 20 aegkpt gtegnaraummRGUEeteﬂ hydr oxyl
groupﬂe’(ahﬂl net}illél tiffet e\r‘l‘ﬁ @&I\ﬁl dbove, }% salt thereof, or a reactive
'derlv LLYE %ﬁ fol | owed by renoving the protectlng group, and further

conve |ng e resuitlng conpound into phar agky acceptabl e salt
t-her eof , _|TheeceséanyatQQHTﬁ@a§EFPnoFaEgPﬁ ﬁﬁﬁn?§$ ? nayabe for exanpl e,
2 Saltemperature of ~30 °C to room temperature. _ :

10
" Method B: | o .
Among the compounds of the present invent;on,ra compourn

of formula (I-b):

, _4<:j% .
| Nﬁﬁg |

15 whereih n is the same as defined above, or a pharmaceutlcally

acceptable salt thereof can be prepared by ‘condensing

compound (I1) or.a salt thereof w1th a compound of - formula
(III-b):

.10—(-CH2) - COOH (111 b) S

20 whereln R'O is a protected or unprotected hydroxyl group, and n -

| is the same as deflned above, a salt thereof or a reactlve
derivative thereof followed by removing  the protectlhg group,
:and further convertlng the resultlng compound into a

pharmaceutlcally acceptable salt thereof if necessary

h25 : The salt of’ compound (III b) may be, for example, a salt

Qith an 1norgan1c base (evg., an alkall metal salt such as a |
| 'sodlum salt and a pota581um galt, and an alkallne earth metal -
salt such as -a barium salt and a ca101um salt) .
‘The protectlng group for the hydroxyl group can be

30 éelected-from conventlonalrprotectrng_groupsrfOL_a hydroxylt

10




wi th an inorganic base (e.g., an alkali netal salt such as a JOQ% salt
. and .a potassiumsalt, and an alkaline earth nmetal salt such Z ium

sal t a%@s/&%s@i um salt). The protecting group for thePRFHYHHYr oup can |
be 30 selected from conventional protecting groups for a hydr oxyl 21 July
2006 WD 03/066636 PCT[ US03/ 03449 group which can tbe eeiS| e\ehlr &hoved by a
conv estdgnath it hoh beE)@itﬁpﬂ @“@Rﬂw%@té‘&‘ﬁv o(glups include a -

trial kyl Si]yl rou ¥ et ssiil r oup, and
t- knﬁ%@@ﬁ%ﬁﬁlfﬁ? SélééTﬁe )ﬁ% | e 19fRUR deFiatdplsillyl g p

group, a nethyl group

an
tetra&yﬁuﬁpwa@yl @fmhgmm@m;mneamw %@%mﬂf‘fﬁ) or a

- salt eof W th conmpound (1rr-n) n ndnydr oxyl
) grouaau’aylsdimeth‘el%blnﬁrgﬁohEhct?\}eeWe{v%?t?% ?h@ef (}F}Iq%fh&%ec%arrled out
in a simlar, géocedugug S ggagrl bed 10 |n Met hod A. The renoval of the
pr ot et FRETEFEIp REA* B carvied out by a  usual nmethod V\/mch]e{s sel ect ed
accor di ng trﬁetE@nﬂéﬁbaﬁibﬂgrgaotmontof beoreeav@d{IEbr Bxanpfe" hydrol ysi s,

acid treatnent, BBr3 treat nt| catal ytic . +@actied The hydrol ysis
can beheaepfedisht CWPQSIPF]rg hgr EﬁFElnb%scg ssﬁd%ﬁ%s an al kali nmetal -

-hydr oxi OH) knrasutiabl desdirabhvesuch as et hers
(e.g. ﬁ g’i éjgl%l g%:toh gg(%?aﬁg@ggﬁg THF) , al cohol s (e.g. %{e%—(r
CH30'\Lth@¥@<af Ha@. beardrtdied kg an ﬁoéﬁﬂ\tléﬁﬁe%?ﬁ?@u&re et ti ng 20 The
acid treatnent can be carried out by using an inorganic acid or an organic
aclll suchietdaydr-ochl ori de, hydrobronide, acetic acid, p-t ol uen sul fonic

aci d, and tgif L ugreagetic tael grbdebeisg (graup amettrmcaamed OHtok¥nd a
suitabl e solvent such as et THF), hal ogengal kaqq%h egg]g% %ng)
;' al cohalsudle ng:tha?b wiSCH, 1Bt erl.ectefpaReo th e~at room |
- tenperature  or wth heat] hepcatal ytig, reductdemimanthe BBasri ed out by
usi ng & ReatzrEte d‘J‘I;'F fas %g}pf%dl uﬁ\aon %Ctl vated carbon and Raney-ni ckel

treatment; and catalytic reductlon n
15 The -hydrolysis can.be carrled out by us1ng an inorganic
‘. base such as an alkall metal hydroxlde (e. g ; LlOH NaOH, and
KOH)} 1n a, sultable solvent such as ethers (eig., dlethyl ether,
dioxane, and THF), alcohols (e. g s MeOH EtOH), CH;CN DMSO,.}LO
and the like at Toom temperature or with heatlng
'720 . The acid treatment can be carrled out by using an ‘inorganic
“ ac1d or an organlc ‘acid such as hydrochlorlde,_hydrobromlde,
-'acetlc ac1d p toluenesulfonlc a01d and trifluoroacetic acid in
a sultable golvent such as ethers (e.g., dlethyl ether, dloxane,
THF) , halogenoalkanes (e.g., CHCls, CH,C1:) . alcohols ({e. g i
| 2S.MeOH EtOH), CH;GN DMSO HﬂD,_and the 11ke at room temperature
- or with heatlng ' | 7 .

- The catalytlc reductlon can be carrled out by using a
catalyst such as palladium on actlvated carbon and Raney- nlckel'
under a hydrogen ‘atmosphere at room temperature or with~

: 36 heating in a sultable solvent such as ethers (e.g., dlethyl
| ether, dioxane, THF), esters (e g., methyl acetate, ethyl
acetate), alcohols (e.g., MeOH,.EtQH),_CH3CN, AcOH, Ego 'ané-the'

. like.

11




under a hydrogen atnpsphere at roomtenperature or with 30 hey u@% ‘%1
H

. sui t.abl e sol vent such as ethers (e.g. , diethyl ether, dioxane

esters (e gj net hyl acetate, ethyl acetate) , al coholgctres@io3+eOH, EtC]—I)
, CWORFPSG530 D0, and the I|ike. 21 July 2006 WD 03/ 066636
PCT/ US03/ 03449 The treatnment with DBr3 for the denethylation can be

carried Olrﬁleof %%%%g}acbl@ﬁlolgéecnt £68. Bhe dHmetRi2&t2onAc@r)bat a 0O

‘tenperatu

Fn case that compound (I11: Q% ph%ggin ROis
a hydrgxyied D Gup @ suisedleosocliientokhdedisat ToN: r zonA % roxyl -
group of compound (111-b) should be protected in situ prior to the
condensgpénmtureactii o8 T‘ﬁet%r%i e@tl on of the hydroxyl group can be carried
out by reactln? cquound Ifﬁtg}Ewyéﬂég%yﬁﬁjhﬁlah&&ddexyﬁ a 10 .

sui tabl e sot " HER? resence of 'a base. Exanples of th

trigal é%ﬁg; L hald deor nsﬂledeomemmmmacm:@r idee hydyIthyl silyl
chlortd and.t-butyl di net hyl sil yl I or| de. Theedbfﬁ ﬁl(§§|@§t ed from

convegi:onpabfbaemgom@chléiebhs%%omf ?I‘@r%%/%ﬁ%xyl group protection, for

- exanpl g, tr| m nerv\% dazol'e, and pyridine. The sol vent can be

‘sel ectBa FPB §-18he

oes not disturb the reactlon for (Y;E
esters (egfe. ﬂ@t@&tl@@%ﬁt@e étymiroxydegaionlp, CaroR&t Férﬁ§r P oAk

(e.g., benzene t ol uene h%lﬁ)(éq”enogl k%ne%ﬁ(sﬁl%e,ly?Hg;@g_d@I-BnCéZ) et her.s |

~(e. Q. redicétihyl C@@P@Ide

{

i f nedesisdiyy

N—rret hy%%éé&ol %?(}Snt %ﬂﬂn@ﬁe (PrdbendC Ifonre barzet. hy Exasphes RE Bhe) '

a mxture of these sol vents. Thei %ﬁqﬁl on can be carri ed
OUt attr@.aﬁﬂt@@.@;ﬁaymrhaﬁ)ideSﬁJﬁﬁimdﬁ @Olf@t@f]e?ﬁ')é]ol?}“ PHHTOC to room

t enper at ur e. The pr ot ﬁCt 1%1 lénqm dll‘ﬁlét%‘-}llgﬂq& e okSdial. [Thecedur e,

the ompounds of the present invention, a
Conpo%%%e(gaﬁ(ﬂe“géﬁéctéa from conventlonal bagses which are use

for the hydroxyl group protection, for example, trlethylamlne,

15 1m1dazole, and pyrldlne The solvent can be selected from any

one whlch does not disturb the reactlon, for example,
aromatlc hydrocarbons
CH;CIZ){

esters .

‘(e g., methyl acetate ethyl acetate)

- {le.g., benzene, toluene), halogenoalkanes (e.g., CHCl3,

ethers (e.g., diethyl ether, THF, DME dioxane), amides {(e.g.,

ezd'DMF, N—methylpyrrolldone),_ketones (e g, acetone, methyl

'ethylrketone), CH3CN, DMSO and a mlxture of these solvents.

: _ )
- The feaction can be'carrled out’ at a: temperature of -50°C to
.50°C preferably from.0°C to room temperature. The protected_

re, if necessary.
compound can be 1solated in a usual procedu .

25
Method C: |
Among the compounds of the present 1nventlon, a compound :

of formula (I- C)

12




NCOCIL OHHN 2NC NN 00 Q 12 21 July 2006 WO 03/066636
PCT/ US03/ 03449 wherein n is the sane as defined above, or pha?r1n’éﬂl¥@8?§ cal.ly

" acceptable salt thereof, can he prepared by condensi n%&ﬁﬁﬂﬁﬂ"ﬂ (IT) with

a conpwumas/@ehssbormula (111-c): HZNC (=O - (CH2) n - 5 wherein
nis the sane as defined above, a salt thereof, or a reactive derivative

t hereof, ‘foll owed by converti t‘h ti puRdutntaldy
phar weaeinca iy 488eSEHS! gssg%f %ﬁierago%;ye ?)g. g)g'lg?ed The salt of

COWpO%QJQ%t(ﬁh( %)al%ay:h@%,eoffor cexay @repageald byi@:owdlensaﬁgl norgani c base

: i nmetal salt such as a _sodi.um qr a potassiumsalt, an
aI kalddﬁ(pcﬁﬁfd H et ajlté?alat comperTss of HaTrh3s o I 6F’d cal ciumsalt). The
reaction of c n%oun Cgal t thereof with- conpound (Ill-c) or-a
salt Hpersby - e@{ out-in a 15 similar nmethod as described in

2 /‘__\\

dYeillS Sﬂ@réﬂ@eaq@wraémnécbrm@ ( 1an)sadn Weqsdpardd & n
accor ance with the descri pt| on_ of 01/ 81 or t HOW ng schene: 20
Schenmedct e 2lexdinat 2CO6 haenUs @%@3% ‘%Eé%%@%gﬂ |
resultlng compound into a pharmaceutlcally acceptable salt

' thereof if desired.

The salt of compounds (ITI-c) ‘may be, for example, a salt
10 w1th an 1norgan1c base (e.g., an alkali metal salt such as a
| sodium salt or a potassium salt an alkaline earth metal salt.

such as a barium salt or a ca1c1um salt)
The reaction of compound (II) or a salt thereof w1th

'compound (III-c) or a salt thereof can be carrled out in a

15 similar method as descrlbed 1n Method A.

- The startlng compound of formula (II) can be prepared in.
accordance with the descrlptlon of WO 01/30781 or the
following scheme

- 20 Scheme 1.

13




Ho- C02X tBDMSO-<~N C1 H Q02X )rN.9,C (b) + OON-( (a) 0 ClL _0 %Cl C1
(IV). M(C) NCOCL NCOCLOCL(d N SoNNGO,-1Y t BDVMsG NN ~ t BDM™
0CL COCLOCL(VI) (MR (MI1) WNCNC NCO CL cQuswyasio N

H N- GNwO-43N6663©20 CH3S CL 0 CL 0 C1

(I1X) (X) (11) (In the above schene, X
I's a Cl-6 al kyl group or a benzyl group, and tBDVSO is

tert-butyldi nethylsilyloxY group. ) S_Stepx(a):. coanB@% Q§¥¥ be
prepared by reacting 4- h{droxy Gl- 6 aIkyI enz r wth 3, 5-
di chl or ophen pé%cyan. n (e preséngeN aéﬁrunr sui ¥a (glvent
The base c n}@g 5@!@@ & f rem-cofrvent i Ona gam c bases (e.g.
DI FA) arfpy7i di ne,  and such as an alk an1ne convent i onal b organic
baseswsuch as an alkali nmetal - (IV) )
(c)
NC._ | . NG o o C
' _ o . (@ - : @/ll
-~ 0 cto(e) s g < {BDMSO N{‘T’Q_ |
HO—~_Ji N ~ BOVMPUTANY - . o a
o cl ' | o (VI)
e . S
NC~ : NC-._~  NC o
| S0 a @ > p & wm %ﬁ -
CH,50,0~<_1 N@ —> N n TN N\\(NQ
Y- | (X) R _ (1)

aro group,
o (In the above scheme, X ie a C;.¢ alkyl group or & benzyl.g P

"and tBDMSO 15 tert butyldlmethy181lyloxy group }

”é'Step (a}: rCompound (IV) can be prepared by reactlng 4-
| :hydroxyprollne Ci-6 alkyl or benzyl ester with 3, 51
3 dlchlorophenyllsocyanate in the presence of a base in a
vent . _ )
-Sulta:;: Z:ie can be selected from conventlonal organle pasee
lO: such as an alkylamlne (e.g..,. Et,N, DIEA) and pyrldlne,.and
: .conventlonal 1norganlc bases such as an alka11 metal
1l'hydrocarbonate (e.g.. NaHCOs, KHCO3) and an alkall.metal
: carbonate (e.g., Na2003, K¢c03).' _ |
The solvent can be selected from any one whlch does not .
©. 15 dlsturb the condeneatlon reactlon, for example, CHﬂﬂq, DME,

be
THF DMF HMPA or a mlxture thereof The. reactlon can,

' rature
' carrled out at a temperature of -78 °C to room tempe

14




hydrocar bonate (e.g., NaHCO3, KHC03) and an al kali netal car bong ée g. .
. Na2C33, K2CO3) The solvent can be selected fromany one whi ch? <9

di sturb the condensation reaction, for exanple, CHZClZ’P@“\/ESUJO 5, DWVF,
HVPA orwa opfdessd e t hereof . The reaction can be carried

t enper ature of -78 OC to roomterrperature 14 21 July 2006 WO 03/ 066636
PCT/ US03/ O ML OPedzdi aRARd by phet ecting the
hydr% &)é corrpourﬁ0 %5 T%e pr ot ect |ygn can be carried eLg by a

usualt 1 gjxfb‘ugﬁ)tﬁ‘rpkﬂnpdayld’ lddh)i .nFreo pmed tlon cag PR carri
tert-butyldimethylsilyl chloride in the resenc f @70l @vin
sui t ate @blat/é%ﬁuas]u nfe SHAR S 9 0rF 4 l% %de out a(tq a

termerf% éﬂn 1}1@91 idh1fiddein aQ{alegmesep’r@‘ erfabl y at room
terrper ure ep (c Conpound (VI) can be prepared by cycli,zi ng conpound
10 E(\/jnmlc‘i'alimabeycimz:atsmtmhe beokeant e@l@mtﬂ (FHAGA - p S FERC51 O abfence of a-

base in a suitabl e solvent. The bas Gted fr tional

i nor geamiciedages such %m%%r%‘l?‘k‘-é?i cEalC gﬂ%%ﬂ]@‘e‘ eld E%E\E%%NaC]VE) an
kal i tal carben Ny, 2603) and an aI kali 15 met al

hydr oﬁﬁﬁ%ﬂgt epfggﬁgéﬁ,\gl-ﬁgﬁm% %%oﬁventl onal organic bases such as

- pyridine, DVAP, Et3N, and DI EA. The solvent can be selected.fromany one

whi ch does not disturb the cy. clization rea tQjuene,

DI\/E ScsreciQ) TﬂpmpelB‘éNWE)R/F ag %6hBF§P%Ee§ nfééﬂ%’?‘éﬁ)@%‘?p% 20 mi xture

Tager Canchi gd edt abdachenpar gharpresénde’ €to boiling
g]? Egesg \%%?Qt%rég grably at ]5:0 'Cto O0C 100 Step (d)- Conpound

(VI I ) abaknbe ptﬁepabedebyncendsmtahée 861¥erpound (VI) with a conpound of
~formula (X ) ompound of
( ebaﬁﬁoﬁ]ag %@ gmgﬁcgte@ ¥rbi %oh%@}ﬂ:[lgngrl EﬂorgQﬁll: vi g, group’

may be sel |
bases such as an alkali metal alkox1de (e. 9., NaOEt, NaOMe).,

an alkall metal carbonate (e. g KECO3, ‘Na,C0;) and an alkali -
-‘15 metal hydrooarbonate (e. g- NaHC03), and conventlonal organic
bases such as’ pyrldlne, DMAP, Et;N and DIEA. _
- The solvent can be selected from any one which does not
diSﬁurb the cyclization reaction, for example, toluene, DME,
CH,Cls, THF CHBCN DMF alcohols (e g., MeOH EtOH) or a

20 mlxture thereof The reactlon is carried out at a temperature

- of 0 °C to b0111ng p01nt of the solvent, preferably at 50 °C to

100°C

Step (d):.Compodad.IVII) can be prepared by‘condensing
25.oompound'(VI)‘with a compouﬁd of formula (XI):

. CN@.-CHQ;Y , .(XI')

wherein ¥ ig a leav1ng group.

The 1eav1ng group may be selected from a halogen atom
(e. g i a chlor“ne atom, a bromlne atom, and an iodine atom),
30 p- toluenesulfonyloxy group, and methanesulfonyloxy group.
The condensatlon reactlon can be carried out in the

‘presence of a.base 1n_a_su1table golvent. _




Vi

sel ect

(e.g., a chlorine atom a brom ne atom and an iodine aton,

. P-tQluenesul fonyl oxy group, and nethanesul fonyl oxy group. ThéNCHH&Q%%atIOH

reaction can be carried out in the presence of a base in a suitable
sol vent xwddsdétys 2006 WO 03/ 066636 PCT/ US03/ 03449 The bpsgus@msipe sel ected
from conventional bases such as an alkali netal am de (e.g., LDA, KHMDS
wi.th or without LiC). The solvent can be selected fromany one which does
not disturbTmeebaeedemsabéomeleamedoﬁromomommemmdenahihm$@¢ gedleras 5 DIVE,
THF, DMF, HWPA or a mxture h?ereof The reactlo can be dt @}f”t at a
tenper%Pu@%k%ll TR FBLED0 ﬁénpé?%%ur%ﬁMD%n%bn? eS* ?%5% ) can
be prepar e%@x 26Dy oheCt iR Goe CONPOPE (M:bn . aJpeog@p&m@leta@@s cla@tbe
carried out by a usual 10 nmethod, for exanple, treating the conpound with
HF/ pyr iltls rexb thLueﬁdeneaenoacreaﬁelgn, fion, exempl e TRALephy s Ry heR: a

a_sol vent

bl I | I f ‘
one ShPUR AGHE. ngtE é“%{%?%‘r’%rtﬂememaﬁssﬁ%%glf Bhe AL 055, S Lo A

THF, D&/Err}_éd%gg[‘ggf ég?‘gﬁpera&t?e £ Obyg Oic %ﬂf@d{ﬁ%éﬁ%&o&uré he reaction

can be~carired 8 OC to roomtenperature. Step

- (f): Compound (1X) can be prepared by reactlng conpound 20 (M11) with
.nethanesulfon% chloride in the presence of -a hase %table sol vent .
‘The baS&eRarnehe

“ba$ SemBeved {8kt LofvenbroREFPBASESDEUERPECESEFARE DI EA,
pyr'd'ggmpgﬁHSOQVIgwco§ e“ﬁ@%?éteggggﬁ1céﬂdbgHgg§r1$Beo§€|B?nh galabe

romany one S not 25 disturb the reaction, for exanple,
CH2D1 2 meEHBA, DWEr EH3GNLe, tbkaenengThhereamppundcamtbeHEéPYréélﬁﬁb at a

' tenperature of - Ctop.5 und an, be prepared by
reacti fg Eeﬂﬁouﬂﬁ a%oaflgo?%ﬂthgﬁggikg%9H %%%%g o, *NanN3) The

substi t.ufii-ap1keashiantcan Q@tﬁaﬁl&l ad selivedt .2 terrper ature of 0 OC to 100

0C in.an.organic solvent.

The solvent can be selected from any one whlch does not
disturb_the condensatlon reaction,; fo: example, CH;CN, THF, DMF
15 aleohols (e.g;; MeOH, EtOH) or a_mixtufe-thereofl The reaction
:.,can be_carried out at a temperature of 478 °C - to room

temperature.

' Step-(f) Compound'(IX).can be prepared by reacting compound'
20'(VIiI) ‘with methanesulfonyl chlorlde in the. presence of .a base
~in a sultable solvent. o ' '
_ The base can be selected from conventlonal bases Such as
" BtaN, DIEA,. pyrldlne, NaHCO,, - KHCO3, Na,COs, KpC03, and KHCO; .
“ The solvent can be selected from any one whlch does not
:25 disturb_the reactlon, for example, CH,Cl,, THF DMF', CHﬂHﬂ
teluene;'The reaction can be carried out at abtemperature of -

20 °C to 50 °C.’

- Step (g)-'Compound'(X)'can be prepared by-reactin97compeund
730j(IX) Wlth an alkall metal a21de (e'g , NaN3){

The substltutlon reaction can be carrled cut at a

- temperature of 0 °C to 100 °C in an organlc solvent.
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21 July 2006 PCTIUS03/03449 WD 03/ 066636 The sol vent can be se| ect ed from
_any ,One which does not on, for exanple, CH2Cl12, THF, DM, cHE Y 2

disturb the reaction tol uene. 5 Step (h): conpound (1 poro8uBB3RI9pr epar ed by
reduciwe 0d6nsdund (X). The reduction can be carried out under catal ytic

hydr ogenation conditions, for exanple, in the presence of a Pd. or Pt

catal yst (e.g., . Pd-C, PtO t vepk whdeh doeHZnatnDsphere at
roon1tenp P&t GPEVER5 TRE §%|$§%%c§§§ ggbgeaggted fron1an (@ﬁ whigh does
not Ef%b thhe rbaasticen, fhar eaxamiee, CH:GhG, TIW@—IDMgmd Th t he
_ present eéscription and the clains, the Cl-6 alkyl group nmeans a straight
chai raruemeanched chain al kyl group 15 having 1 to 6 carbon atoms, for
exanpl e, methyl group, ethyl group, propyl group, isopropyl group, butyl
gr'oup, isobutyl group , etc., preferably one having 1 to Ocu%r on at ons.

e% %; @g I st (EtIhyIcaacéEapeeP&E@@AbY r%@}nﬁc%ﬂpc acid BOP-d :

13|s( X0- oxazolldlnyl)phgsphlnlc %& :EQPﬂga

Benzotx) azdhel TEGF10FY C8fc Prefhyram % § phosp onlun1hexafluor
25 BSA:-_ Bovin ser b eRampoay! ihi dne dezesengiief 2
1, 5- BYGEHTR la§4§4$£§ﬂ% e%g Jpl 8- Di aza 'CyC|tht4uﬂh%9d§C 7- ene
DCC: d+3pDi @é»@alqkmya&ag hodid-fi, d@t@@) DER T

ylanlne DIVAP:
gwgkfgérylanl?gg%;%g;2g8m1§emperngupgxyethane DIVF: D met hyl formam de

%phosphate

10 The. solvent can be selected from any one which does not

'disturb'fhe reaction, for example, EtOAc, MeOH, and ELOH. , ?§

In ﬁhe present descriﬁtion and the claims, the Cig alkyl
group means a stralght chaln or branched chain alkyl group

15 hav1ng 1 to 6 carbon atoms, for example, methyl group, ethyl
. .group, propyl group, 1sopropyl group, butyl group,.lsobetyl

-group, etc., preferably one having 1 to 4 carbon-atoms.

Abbrev1atlons
20 ACOEt: Ethyl acetate (= EtOAc)
| ACOH:. " Acetic acid

" BOP-Cl: Bis(2-o0xo-3- oxazolldlnyl)phoephlnlc chloride
" BOP reagent Benzotrlazol ~1- yloxy--

'tris(dlmethylamlno)phosphonlum hexafluorophosphate

25 BShA: Bovine serum albumin
R CDI: - Carbonyldllmldazole
. DBﬂ: l ©1,5- Dlazablcyclo[4 3 O]non 5-ene -
l DRU: 1,8—D1azab1cyclo[5.4.0]undec_7 -ene
| ﬁCC: 1,3- Dieyclohexylcarbodiimide_

©30 DlEA: | Dllsopropylethylamlne '

| DMAP; : A= Dlmethylamlnopyrldlne
DME:' ._ Dlmethoxyethane '

| DM?: ' _Dlmethyl formamlde

DMSO: Dimethyl sulfox;de :

17




21 July 2006 WD 03/066636 PCT/ US03/ 03449 EDC

_1-(3- Di met hyl ani nopr opyl ) - 3- et hyl car bodi i mi de hydrochl ori de &t uYEPHR|

Et OH: Et hanol 5 HBSS: Hank's bal anced salt solution HWVPA:

Hexamet by ph@s@igor ani de  HOBT: 1- Hydr oxybenzotri azol e hymrrwss/ol8A: Human
serum al bum n KHVDS: Pot assi um hexamet hyl di si |l azi de (=Pot assium 10

bis(trinethylsilyl)am de) LDA; Lithiumdiisopropylamde M. Mthyl MOH

~ Met harggc: nBuzm@wwmﬁmmmmmmmmmmmwmmmkmmmmwmmmF

Tetrahydrofuran_ TFA: Trifluoroacetic acid. p-TsOH p-toluenesul fonic acid
20 Exanpl es The ERSSIHEE IS the present invention are exenplified by the

fol | owing exanplgs, j?#t not limted thereby. Exanple 1. (5S
7S) - W%4 Cyanobenz 3- (3, 5-di chlorophenyl)- 25

. 7-acetiteid no- 1, Belsk@zlabi cycl o[ 3. 3. 0] oc! t ane- 2, 4-di one To a sol ution of

(5S,. 79)-5-(4- cyanoben '
di cHi FBPhenyl ) -H2% ii%n%éfiz%%]r‘%y%%‘ﬂ%l?%] oct ane- 2, 4- dione (78.5 nm)
in THRygsa ML) waﬁeﬁgﬂgghﬁgﬁﬁbgpﬁw$amkd@e (1-0 30 ). The reaction mxture -
was stirred for 2 hours at” 45 OC, and the m xture was concentrateéed and
puri f i BABDY preparEdeeKYbﬁnﬂotéy%$0%%r%ﬁ@?%ﬁ?aphy (silica gel; CH2Cl2) to

afford _the titl d co ound éﬁé . M5 (nlz) 478.8 (MNa+). 21 July 2006
PCT/ USB3t 63449 6%? %%%% e 2. (5S,

'j78) S‘kﬁMﬁganObePéﬁhks§uﬁ3héxdm€hhplﬁphematide (=Potassium .

L e

10 bls(tr1methylsmlyl)am1de)

- LDA: - Lithium dllsopropylamide
Me: o Methyl
 MeOH: h VMothanol
n-Bu: n-Butyl |
' 15_tBﬁMS: feft—ButyldimethylSilylf_
- oTHﬁ;' : Tétrahydrofurah
TFA:  Trifluoroacetic acid
p-TSOH:  p-toluenesulfonic acid.

rzb-Exalees _
| The compounds of the present 1nvent10n are exempllfled by

. the follow1ng examples but not llmlted thereby

Example 1. (SS 78)-5- (4—C?anoben2yl)—3—(3 5-dichlorophenyl)¥
25 7- acetylamlno 1, 3- dlazablcyclo[B 3. O]octane 2,4- dlone.

To.a. solutlon of {58, 78) 5 (4 cyanobenzyl) -3-(3,5-
R dlchlorophenyl) -7-amino-1,3- dlazablcyclo[B 3, O]octane 2, 4-

- dione (78.5 mg) 1n THF (5 mL) was. added acetlc anhydrlde (1. 0
30 mL).: The reactlon mlxture was stlrred for 2 hours at 45 °c,
! and the mlxture was concentrated and. purlfled by preparatlve :

thln 1ayer chromatography (8111ca gel CH,Cla) to afford the
tltled_compound (84_mg), MS (m/z) 478.8 (MMa™) .
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7-[ (13- carbanoyl propi onyl ) am nol - 1, 3- di azabi cycl o[ 3. 3. O] oct aney, J%ry%ﬁ% one 5
. A mxture of (55, 75)-5- (4 cyanobenzyl) 3-(3, 5-

di chl orophenyl ) -7-am no-1, 3-di azalLbi cycl o 3. 3. ol oct aneci/ubos/didehe (82.7
nmy), SwEolesasdsc acid (45. 86 my), EDC (93.12 ny), HOBT (61.24 ny) and DI EA
(104.79 ~tL) in THF (S ni) was stlrred over ni ght at roomte rature. The.

conpbu 6(IVNa) 15 Exarrple3 (58
- 795)-&; @4d€@aaobenzyl) 3- (3, 5-di chl orophenyl)-

7-[ (2-car banoyl acetyl ) am nol - 1, 3-di azabi cycl o[ 3. 3. 0] oct ane- 2, 4- dlone A
: mxture of (5S, 7S)-5-(4-cyanobenzyl)-3-(

Ehl or oph eraﬁlx):-[ﬂ«ealaslfncifi&,,376)aféalﬁ|4<cSJL’Z*z’!i'%'ﬁf’i'?e§Zl?fgee)c1?’ar%3 3 4- dione (200 ny),

onam c ‘acid (59.5 nyg), 5[3(37o5oﬁghﬂeﬁd B-EA (168 VL)

,|n'THﬁdﬁidﬁgphﬁmylérﬁr@gﬁno ﬁt at oon1tenperature he reaction

m xture was oﬁ{)at esqlcc'liqle'an{_&,SIazijielvﬂﬁ digs sa vedDh (BReA é'l%]d 'the 25

resulc’f]ﬁ%e s(oq was washed wi th.water, saturated qu%%

sol utel%]{%grng i echd NAZS04)1 Endl ToRderitt JLEY ‘t%@i 2f2 ng of the
ound.

titl 500 ( NH+

et S e, B S e

- I ox ropl or Z ane- | one
St QO%¢FHF¥§E? {%&ff§%%&§&Y4 c;gnobenzyté%3 (3,5- w :
di chl OE} palenyl); %gagl{ﬁgci 3nébRmahi Byl 6183 LY A July 2006

D 03FB6683 PUS03/03449 di one }(;? 300 ) 3"(%9%%9% QR opf ceiaei d (0. 209

1AL, ER@ich@. 224Hg)/MEOBT(10: D%} ahit BitA ul) in THE (15 M) |

" was sfirred over night e Qr aiiie) . The reaction mixture was
- evaportatded ?ﬁﬁ@F%8EH &§bq9g& ?Eedqby HPLC 5 [Beckman 5 p C18 ‘col um;

eluted with a gradient of H20/ MeCN
1 -
15 Example 3. (58, 78)-5- (&- Cyanobenzyl) =3- (3 5-dichloropheny ). .
| . tane-
“ 7#[(2—carbamoylacety1)amlno] -1, 3 dlazab1cyclo[3 3. O]oc a

- 2;4—dioﬁe

‘A mixture of (58 78) -5~ {4~ cyanobenzyl) 3 (3,5~

20 dlchlorophenyl) -7- amlno -1, 3- dlazablcyclo[B 3 0]octane 2,4- )
dlone (200 mg), malonamlc a01d (59.5 mg), EDC {112 mg), HOB
{927.5 mg) and . DIEA (168 uL) in THF (5 mL) was stlrred
overnlght at. room temperature ‘The reactlon mixture was
evaporated The re51due was dlssolved in 'EtOAc and the

25 resultlng solutlon was washed wzth water, saturated aqueous g
NaH003 solutlon, brlne, dried (Na2804) and concentrated to gl

7"212 mg of the. tltled compound MS (m/z)VEOO (MH),

o .
Example 4 (58, 78)-5-(4- Cyanobenzyl) 3-(3 5- dlchloropheny )
tane—
30 7= [(3 hydroxyproplonyl)amlno] l 3- dlazablcyclo{3 3.0]ocC

.2, 4 d10n63

1 - eyanobenzyl) -3~ (3,5-
Step 1: A mixture of (SS 78) - 5 (4-cyan vyl

' -2,4-
.dichlorophenyl)—7 amlno 1,3- dlazablcyclo[B73.0]ootane:. 7

U3




s '-m Xt Urds awad icordent & - off@nene A Siang - wa % 4

(10-100-".)1b. 1% AcOH] to give a foam It was dissolved in Et%C@cM g&g t he
resulting solufion was washed with water, saturated aqueous %

solution, brine, dried (Na2SO4) and concent rated to give of (5S,
7S) - 5- wc@yﬁ@abenzyl) 3-(3,5 10 ch/850§B?449
di chl or ophenyl ) - 7-[ ( 3- met hoxypr opi onyl ) am nol - 1, 3- ,
abi cycl o[ 3. 3. 0] ogt ane- 2, 4-dione. M5 (' z) 501 (M—|c?. Iﬂi a%D% ep 2: BBr3 (3
m, WMdde GRER) gas Rdushaypropdamicopad (0sgd9 ML), B ‘

7S)-5-(4- cyanobenzyl) 3-(3,5-dichla 1)-7-].(3.1 ‘ :
met hoiy 2 opiiny | JRBR ntﬂ~2.L213 Hi SF6b IET)}% {}%%8 Yetdl anngZF A5 e (0.16 Q)
in CH2Cl (15 nlL) at Sthd reshdtoro® hours at -78
OC.  TH&ES n? 5 T & V\%‘éeg\l/la%ora egﬂ; dIIE e fte%%ue was cﬂu“ fied by HPLC

" (Bec - Bratyid Sepabsrmted el Ulled médiriee grasli pweiGedpoy

(10-100%/0.1% AcOH) to give 20 foam. It was djssalv andthe
r esyl [Bagkﬁ@hu?lsl prevdscalastied adutechatidh & XAt ﬁe‘%@! %?SCOO
solution, brine, dried 2S04) and ceptr d ¥edq0idl18tdaof the
Pt ediocahpbuAn- 1REAEHTS) Eaor TRy TOSh° EREapE ‘gt epgLveacs

7S) -5 %é €%%”9Q§ﬂixhhg Sgﬁuélghchggrﬁ@bBGQIW1th water, saturated

7- [(2 ydroxyacetyl) , 3-di azabi cycl o 3 3 0 oct Step 1:
To a sqhubuenNcho'éSsoﬂ‘QL@( @%&%ﬁhob@ﬁ&%@) EPglﬁégFg%%ggyl) - 7
- am no- 3 - _diazabi cy =Y a -4 _-(3disene (150 ng) and
DI EA G%gwﬁ 0y 209 e 4 [7\/\/215 adg %y%&b%%lg |c))n of benzyl oxyacetyl

'chllgr 4ot opiHenyn _BI:IF[ (62 nﬁtho&ly@rophomyﬂ.)hamlenl/aé stirred overnight at

" room tenperatudre. "The 20 21 July 2006 WO 0 06(%g3§ P(a'g_/ L{%ﬁ? 03449 reaction
i in Et OAc. The

resul ting solution was washed with brine, dried (Na’>SO4) filtered and

concentrated. The residue was purified by HPL €6§Beckman 5 ~1 C18 col um;
el utedsig lp 2 gl ot mof, SMHREY NEERL{)10w06RIT 08 & G PR Ve a f oam

o 5 e AR SRS TRl e !
- 1s methoxyproplonyl)amlno] -1,3-diazabicyclo[3.3. 0loctane-2,4-

" dione (0 16 g) in CHC1 (15 @l) at -78 °C and the mixture was
stirred for 8 hours at -78 °C. The mixture was evaporated and _
the residue was purlfled by HPLC (Beckman 5 p C18 column;

eluted w1th a gradlent of HﬁO/MeCN (10- 100 }/0.1% AcOH) to give

20.foam it was dlssolved in EtOAC and the resultlng solution
V}a was washed with water, saturated aqueous NaHCOs solutlon, brlne,

drled (Na2804) and concentrated to glve 0.119 g of the tltled

'1 compound MS (m/z) 487 (MH)

25 Example 5. (SS 78) -5- (4~ Cyanobenzyl) -3-(3,5-dichlorophenyl) -
7- [(2 hydroxyacetyl)amlno] -1, 3- dlazablcyclo[B 3. 0]octane -2,4-

d;one"

Step L: '-To a'solution of (58 78) -5 —(4—cyanobenzyl)—3—(3 5-
30 dlchlorophenyl) -7~ amlno 1,3- dlazablcyclo[3 3. 0]octane 2, 4~.
' dlone {150 mg) and DIEA (189 .puL) in THF (4 mL) was added a

solutlon of benzyloxyacetyl chlorlde (57 uL) in THF (2 mL) and

the mlxture was stlrred overnlght at room temperature The

20




concentrated to give 0.135 g of (SS, 7S)~5-(4-cyanobenzyl )-3-21J| 2006
(3, 5-di chl or ophenyl )-7-[ (2- benzyl-oxyacetyl )amni nol -1, 3 10 uly

di azabi cycl o[ 3.. 3. 0] oct ane- 2, 4-di one. M5 (niz) 563. 4 [ ngbg‘pﬁgg Hydfogen
was bubﬁyé’cl #Bugh a sol ution of (5S, 79)- \Hpe |

" 5-(4- cyanobenzyl) 3- (3, 5-di chl orophenyl)-7-[(2-

ben- - ¥l (%éq;w (eRolal, Bedopagbiiac bl chellostane: 2ab- tobre LS from
step tOH (10 nL) containing Pd/C (5% 15,6 ng) and t he
r eact ii@n BEORUr e?}maseeulrtneg SV Hight wmease% Wik EEdREr e STHYE mi xt ur e

was recharged with addjtional 5% Pd/ dr r t under
a H2 'dﬂ?@ggﬁe‘r efl]:lfr?‘erpfcta%tf O%OI?ﬁ‘?R‘iﬁ 5 f@% Pg%l&‘l&uroﬁﬁ a %e%]i%? Celite
and the e kihti ed by HPLC
e | g HW%S; eageRLAhed TR desiidue s o y

el ut a gradient of H20/ MeCN

(1051Q0%) 8l TLEA).obe) giove302608) gtof ctive &i e .catpyasd isFBIVRLAz) 473
[MH] and 495 [I\/Na+| 25 Reference anple 1. (5S
7S) - 5-¥14- mehe 3:5{531]5;1119 solution was waehed with water,

C e l 0 ase-(Riadsogi aned 30 The
ci chl or QRS - Jo A 0 ot azabieael o] antiane. Biad

und in accordance with the follow ng scheme:
Sche ez @n@dn 2da e yt:ae_ﬂﬁre RCTI 508/ @B449S WO BB7 6 6536 e pBhl } BDVB01" C~' |

S0 LG P e B B

10 diazabicyclo[3.3.0loctane-2,4-dione. MS (m/z) 563.4 [MH'].

-‘Step 2: ydrogen was bubbled through a solutlon of (58, 7S)—
S (4-cfanobenzyl) -3-(3,5-~ dlchlorophenyl) -7-[{2-
'benuyloxyacetyl)amlno] 1 3- dlazablcyclo[3 3.0)loctane-2,4- dione
: 15 from step 1 {0.125 g) in EtOH {10 mL) containing Pd/C (5%, 1%
o ﬁmg) and the reaction mlxture was stlrred overnlght under a Hi
a atmosphere The mixture was recharged with additional 5% Pd/C
{10 mg) and stlrred overnlght under a H, atmosphere. The |
reaction mlxture ‘was filtered through a bed of Celite and the =
':ZD.flltrate was concentrated " The re51due was purlfled by HPLC
(Beckman 5 1 c18 column, eluted with a gradlent of HﬁO/MeCN '
(10-100%) /0.1%" TFA) to give 0.023 g of the tltled_compound
© MS (m/z) 473 [MHE'] and 495 [MNa+].

' Reference Example i: (SS,‘7S) “Be (4= Cyanobenzyl)¥3#(3 5-
dlchlorophenyl) ~-7-amino-1, 3 dlazablcyclo[3 3. O}octane 2 4=

dione
30 The titled compound was prepared in accordance with the-

following scheme:

Scheme 2
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0ClL Hol"-Cb ~\ /" C1 0O O Cl nuxture of diastereoners gﬁi %b@ﬁo

Cl ,0CL MI So'<~N N0 31 N 3<~N~ -0O\\/I 3.fﬂﬂjMNﬂ\/) Ul m.o
--t (I.n_the above scheme, tBDMSO is tert-butyl di net hyl BCTASEI8A4+4%r oup, and

M5O | SWREPRSHES Ul onYl OXY group-) 5 Step-1: p-Tol uene sul fonic acid (50 6 Q)
was added to a suspension of L-4-trans-hydroxyprolirie (25. 6@%&3

m xture of benzyl alcohol (l oo nL) apeho8ihPtene (25§ngkygzg; nlxture

was heat ed under Dean Stark t rgggp- f EA hour s. S ad

m xture mas r and di et hyl W f Lltened, was
pr eci pi telmhe+$mhl he—sotid™was dUdl pnal diethyl ether
yield g of L-4-trans hydroxyprollne bgnzyl ester. Step-2:
suspensi on of L-4-trans- ydroxyprollne bé%zyl is ester | p-tol‘uene
sulfonic acid salt fromstep 1 (40.43 9) in THF (500 nL) and DI EA (51. 3 _
m.) was added 3, S dichl orophenylisocyanate (22.1 g). After stllrlng

ﬁact|on
* h qloto
drled to

4

overnight, t e reaction mxture was concentrated. The residue|was h
di-ssol ved in Et CAc, washed with 0.5 N HCl, saturated aqueous 2 21 July
2006 _PCT/ US03/ 03449 WO 03/ 066K8 HCO3 | solution, brine, drued (Na2sa)

filtetedand
. dl - BDMSO" _Q PP tBDMSO"CI\‘I/i Q
HOr . N‘N . . - '

O CI‘

n_NCT::l\ -' . NCTi:lE - : ch::l¥ . .c1.
- MsO an~<:> —— Tﬁ—<}§§Ne<:§. ——f—r-H£¢e<3§iNe<:§ .

0 cl o d
(In the above scheme, £BDMSO is tert-butyldimethy181lyloxy

nnxture of diastereomers

'group,'and MsO 1s methanesulonyloxy group. )

5 Step 1: p-Toluene sulfonlc acid {50.6 g) was added to a.
| suspension of L-4- trans hydroxyprollne (25.25 g) in a mlxture
of benzyl alcohol (100 mis) and benzene (250 wlL) and the |
"oixture was heated under a Dean Stark trap for 24 hours. The
reactlon mlxture was concentrated and diethyl ether was addedh
10 to preclpltate the solld _The solid was flltered washed w1t._
addltlonal diethyl ether and dried to yleld 75 g of_L—4—transe

“hydroxyprollne benzyl ester

dStep 2 To.a eusoension.of L-4-trans-hydroxyproline benzrl
-_15 ester p- toluene sulfonic acid salt from step 1 (40;43 g) 1n
H TﬁF (500 mL) and DIEA (51 3 mbL) was added 3,5-

' dlchlorophenyllsocyanate (22.1 g)- ‘After stlrrlng overnlght

" the reactlon mixture was concentrated The re51due was

ueous AU
dissolved in EtOAc, washed with 0.5 N. HCl eatulated aqg o
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T

concentrated. The residue was triturated in Et OAC/ hexarie 1) f'xlnﬁ Egawhlte

., soli.d was f iltered and purif ied -via f lash colum ¢
(sili C@gggtmﬁ(&exane/ EtoAc 2:1) to yield SO B “9*9‘5

: (SI i ég g%mﬁﬁéﬁﬁ@) &@rW@ﬂHE&MdHGWPJE WHhHte

NS PRty

-2-1(3, i chl orophenyl ) car bamoyl | - 4- hydroxyproline 5 (2S, 4R) benzyl

ester (33.07 g). Step-3. To a suspensmn of (RS, 4R) 5251 (3, 5-

d|chhgﬁ@@b%mﬂdﬁiﬁiwﬁnykkh4ihVGﬁb %i%%ﬁ %gter (33.07 10 9) in

CH3CN (800 rnL) qhas dded ;é %Ate@dmemomﬁydemmt hyl si |yl

chl ocpdeetizabady) . Tg\?tjé‘?sé ?(rg?‘?%% ](g)r 48" hours, the eactlﬁ%gg{xture was

ol edq ThHE Fesidusoves wak sfs:oltmoaql e Qe 5 N HCl,

sat ur'at'é aqueous NaHCO3 sol uti on, Ee a rlﬁﬁogya§SQ4)tofyhéEded and 15

concefliiire dhretogsppby wed 1pari BR d FEafPASEOCo! G ch&ongtography

(silica gel; hex ne/_Et arbatoyl] -4 -hydroxyprolll o

4Rp- 2@%&&3%3(ﬁ2§h wdbﬁ%n%ﬂ%r%bggﬁggpl- 4-(tert butyl di met hyl silyl oxy)proline

benz £'e s]( 4%:{1)0-7 3Q Step-4: To a solution of the (2S, 4R)-2-[(3,5-

dichl‘rd%%eny anmoyl | -4-(tert- butyl di methyl silyloxy)proline benzyl

ester (23.49 g) in CH3CN (500 m.) was added DI EA (34.44 nL) and the

m xture was he ted Af tar, raf)lipd hig fror. 24 hours the reaction

m xt uPeeR5° hva %dﬁceﬁ%¥£? aﬁa ptrlfled by flash CO|# % opd agy aphy

di ast ereoners
di chl orophenyl)-7-(te 1 11 g) and tert- . .

bL[WI 1) rrenhSZHsCEIﬂy(&ﬁ&)“ﬂJl"ﬁa%aac% |cyc L5 Oﬁ oct ane- 2?, 4- dj one, g

Di ast er €o r@ﬁfhg%églgl yﬁlogiae4153(&%)g) aanBerEﬁEéFEF%% P*B*©10.66 g,

The conpound from S% Fﬂ da. dlrﬁ%t CLEQHBE Masdl B,

(12. 73 @rWas henepkatod adxtorEods ROBGEYH™ 30 n,, 1.6 Min

- hexane) was added with stirr lhg% Q& $okuly e1of sdtur%eﬂlamule?u%% WO

03/ 06653 RCRAUSEBETSRFY 88 SpyIam ne (6. 5 M) _in THE {100 m) at -78 OC

under 1, @grlrg%@t;ﬁr ebr?[hé mixt ade (MeasSOmi ntaieres M hat t enper at ur e

N

Tumn
‘15 concentrated The re31due was purlfled v1a flash co

| chromatography (5111ca gel hexane/EtOAc 23 1) to give (28,
.4R) -2-[(3,5~ dlchlorophenyl)carbamoyl] -4- (tert—
Hbutyldlmethylsllyloky)prollne benzyl ester (44 45 g)
20 Step 4: To a solution of the (28, 43) 52_—[(3,7_5—
hen l)carbamoyl] -4~ (tert- _
dichlorop V' N

butyldlmethy151lyloxy)prollne benzyl ester (23. 49 g)

43
(500 mL) was added DIEA (34.44 ml) and the mlxture was, heate

After refluxing for 24 ‘hours the reactlon mixture

- to reflux *
trated and purified by flash column chromatograp Y

was concen
® ate the two

ca gel hexane to hexane/EtOAc 1: 1) to separ
rt—

(5111

'dlastereomers of 3-(3,5- dlchlorophenyl) -7-(te

| ne.
-'butyldlmethylsllyloxy) -1,3- dlazablcyclo[B 3. 0]octane 2,4-dio

MS: m/z 415 (M) 5 and

.Dlastereomer A 7746 d,
' ' MS: w/z 415 (M) .

‘{30 ﬁiastereomer‘B: 10.66 g,

diastereomer A or B,

Step 5: The compound from step 4, eoms ‘
n-Butyl lithium (30 mL, -

(12 73 ) was benzylated as follows.

d1~-
1.6 M. in hexane) was added w1th stlrrlng to a solutron of _
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. water ,taaperat ede saud ol PRI B

=

< (silicaPget: VB eRR S
- di ch|%Qp@gggbivgdhydrmx@m 3- TRe- EWE%?@%BEE%W?S3W?§h%d with

for additional 30 mnutes. The m xture was added via cannula _to 6& 80| ution
of 3-(3,5-dichlorophenyl)-7-(tert 5 21 July 20

but yl di net hyl si | yl oxy) -1, 3- d| azabi cycl o[ 3. 3. 0] oct ane- 2, degyonmsp12. 73 g)
in dryW‘PiPﬁf%/*f@ﬁ m.) at -78 'C under 'a N2 at nosphere. After stirri ng at -78
~C for 30 m nutes 4- cyano- a- bronmotol uene (9.08 g) in THF (100 nL) was .

added, The rea tion mx ki ({66 @t) -8 OR W dd@theury, then
sl owl YSRRF Y %‘Bl’?% n%o%]u%) }tl\%%nperatsjre and al | owed to st and,

 tenpesahdEnEes , 0. She haixtufhewasaneiohaimsdure %%tcBﬁ@€ﬁ¥?a€£% and t he

residue was dissolved in Et OAc. e Et 0 svywashefinuteh 0.5 N
HCl, Sarusrddébianakodl MAHEBSSsol i@[gffoﬂ”?ﬁﬁ' %e%nglggtd&@(KlaZSM) filtered

and concentr T eshdgegues1Bwbbhia 1157'V|(aei:tash colum
chr onafofr ESEV%FE?FI pga%i? ghcelxane/ Et %Ac 24 1 ? )C Q. Q' ﬁed(l%ﬁe 7R) -
ands (8Re ZBLm@th&l@ﬁaydbagﬁyﬂ)33d1azablcyclo[3 %00t onkak

(3, 5-dichl orophenyl)-7-(tert-but d| rret | ) Xy)z1 © here.
di azakii@y.gizof3. dn0cout FHe- 2(1@ d| ('%é é gﬁ 8s%ma N a rnDQSPIVB m z 530

(M) and 20 (5R,- 7R |sorrer oSaeaeroTolaeael ution
of (58fteR) Simriaghidhendy |53 §°(f33§ "Rinltes?S0-thn

dichl o opc{;t]en s 7;%15 rdtathdims hydadd ylm)r-e:lac:i:lqrﬂ_ TOLHPUESH YR (1 nl)
was di cii)cl ort Oﬁ oct ane- 2, 4-di one 25 added 70% nge%rl di ne 5 m).
The react iy Mxtuye agorsti.Br ebufrey, ZArelo sOWANd VERER D ate The

resi.due was dissolved in EtOAc and the resul ti 0 Fes (\jva§hed W th
&o‘—ﬁ %‘P?‘He@g“&ﬁﬁ%&%ﬁazs@ and

concentrat ed. The restf(gﬁ' )5@Hé|{,é§dcgﬁcéﬁaﬁ£lte@lm® Gﬁechﬁeh@ﬂ%graphy
2- to give (¢

di aLzabi cycl o] 3. 3. 0].oct ane- 2, 4-di on A16ir{adH 24 21
July 2oosyNPe%fﬁusee GQQEQSWE}%PH%@%%&O?' ngiuti\&(rgﬁn A8drd

{MNaz804) , flltered and concentrated The re51due was purlfled |
15 via flash column chromatography (sxllca gel; hexane/EtOAc 24 1
to. 3-15 to glve {58, 7R)— and (SR, 7R)-5-(4- cyanobenzyl) ~3-
(3,5~ dichlorophenyl) -7~ (tert- butyldlmethy151lyloxy) 1 3-
: dlazablcyclo[3 3.0]octane-2,4- dlone
(55, 7R} lsomer 7.8 g,.MS m/z 530 (M' ), and
0. (5R, 7R)=1somer 1. 8 g, MS m/z 530 (M y

Step46:' To a solutlon of (58 7RJ—5—(44cyanobénzy1)—3—(3,5-
dlohlorophenyl) (tert butyldlmethylsllyloxy)~1 3- -
dlazablcyclo[3 3. 0}octane 2,4~ dlone (1.0 g) in THF (1 mL) was_
25 added 70%. HF/pyrldlne (25 mL) The reaction mixture was
| stlrred for 24 hours and then evaporated The re51due was
dlssolved in EtOAc and the resultlng solutlon was washed with
. water, saturated agqueocus NaHCO3 solutlon, brlne, drled (Nagsod

and concentrated The r681due was purlfled by flash column |
36 chromatography (5111ca gel MeOH/CHﬂﬂQ 2 7%) to glve (58
| TR} -5-{4- cyanobenayl} ~3- (3 5- dlohlorophenyl) -7- hydroxy~l 3-

‘dlavablcyolo[B 3. O]octane 2,4- dlone (G 52 g)._MS (m/z) 416 .

[MH+}
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Vo 03/ @@96% REY/ y§93aﬁ§4a9xtaeéewaacet5xaﬁ¢| gop. 2
79) - 5-

Step 7: To a solution of (5S, 7R)-5-(4-cyanobenzyl)-3-(3,5-

. di chl orophenyl ) - 7-hydroxy-1, 3-di azabi cycl o[ 3. 3. 0l oct anﬁgglzjgwﬂ;ﬁﬁgo?er om
~step GwOsb&segy in CH2CL2 (8 nL) at 0 OC was added DIk

45 i) fol | owed
by net hanesul fonyl chloride (0.15 M.) 5 and the m xture stirred for 1.5

hours. The reaction m xt ure Sdl Iﬁg)edj VYI th ygﬁ%@%%zqﬂd -BRg3r,&sul ti ng

mi xt @emak: washéd SR Tar ated dquedus NaHC1)3 Sol uti on foI I ovved by

bri ne 1%%3 rgé}lﬁﬁl C117) hydrdstyered -atich zzonoantlreliy B~ IF G 0.4 76 g of
(ss, 9y R dyanobenzyl) - 3- (3, 5- di chl orﬁf)hegy&)o f’é@iﬂﬁﬂ.ﬂ f onyl oxy
10 1,@rehazabbnycial F 3 bjBtt@neiD, Fadilanss s*conpoun used-as is

L?u;%eaa?a S5 VLT Y Rt S N ieos amf ma sl ut | on
Sazg* @ %éuéedé@bf@é@pb@ﬁyi)smmrnanvew%%@n T ES

|cyc O] oct FLne- 2, 4-di one from step_ < 6,95 kasBME (5 nL) and
the nwatsuﬂelwasdst\mthe@l{f@rz 2mSh ies Tof thgagltliX(():glr%‘l xture was partitioned

bet ween Et OAc and ter e a |mma\mmémrwqh Cb?lfe?ﬁs dried
Ma2Sowyth pREPERER ﬁg‘l%ﬁgeﬁ ggtaegg SLBO1eH

The resi due was pur% @% b? )I ash 20

co) UM GAsaRl aaranived siid cogainc@EA 2. g e 6 B P (59

cyanobenzy i G rophen I 1lfonyloxy-
di azalsi-clyicloypRo®enlzad) afe- 3 5 63115#113 %(%)Y)'Q 14%L Fﬁa e. " Szgg E?S Hydrogen .
was bubbl ed t hraugh 0lutyiy Q-394 Zﬁ)onés This compoun wa
5- £8--dyati @géﬁﬂﬂ c% & ﬁs%f%%?’& cl)lpheny ~)-7-azi do- ]Wih
di aza, hi&yd ol itdl] aticameg, &tdippne M5 o(rﬁ /Aep%8 BHd-g) in B OH (15 m) .
containing Pd/C (51-., 15 ng) and the reaction mxture was stirred

overni ght under a H2 atnosphere. The reaction mxture was filtered thrrough'

a bed %f Cejit d Lhe 230k |tH®t%o&aﬁ:mn©ént(ﬁ§t,eﬂR)Tﬁe lfesi due was
purifi 1Eie%y HPL (Beckman 5 ~L C18 col

: f
H20/ l\/b@hnéﬁ@nﬂﬁo%z e(a%:rcﬁ:wglabo*@@%ewﬁh"é %‘O‘g”%ﬂwﬁm 0

cyanobenzyl ri7yl lgBep 7 (0.76 g) in
di ailz%bdé%ﬁ%{t@lféf‘a?%c aﬁie Q%q%l%ng aﬁ/%n?giw?%w %‘M -1+l 2.§h21 July 2006

gpurs

Qyanobenzyl ) - 3- ( 3, 5- d between EtOAc and water. The

reactlon mixture was partltlone

organlc solutlon was washed w1th brine, drled (NaQSO4),

| flltered and concentrated The residue was purlfled by flash

il
20 column chromatography (51110a gel; CHaClp) to glve 0. 46 g o
(58 78) -5-(4- cyanobenzyl) ~3-(3, 5- dlchlorophenyl) -7- a21do 1, 3—

+
dlazablcycloIS 3. O]octane -2,4- dlone MS (m/z) 441 [MH]

‘Steh 9: Hydrogen was bubbled through a solution of (SS 78)_h :
25 '5- (4-cyanobenzyl) -3+ (3 5- dlchlorophenyl) -7~ a21do 1, 3—

dlazablcyclo[B 3. O]octane -2,4-dione from step 8 (0.42 g)

EtOH (15 mL) contalnlng Pd/C (5% 15 mg) and the reactlon

N mlxture was stlrred overnlght under a H, atmosphere. The

the
reaction mixture was filtered through a bed of Celite and

'~ +30 filtrate was concentrated. The re81due was purlfled by HPLC

- (Beckman 5 u C18 column, eluted w1th a. gradreht_of H,0/MeCN
(10 ~100%)/0.1% TFA)to give 0. 21 g of (58, 78)- 5--(. -
-cyanobenzyl) -3~ (3,5~ dlchlorophenyl) -7- amlno 1,3-

dlazablcyclo[B 3.0]octane- 2,4- dlone MS (m/z) 415 [MH]
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di chl orophenyl ) -7-zi m no- 1, 3-di azabi cycl o[ 3. 3. 0] oc! t ane- 2, 4- di 2Re g Step
. 11 3-(3,5-Dichlorophenyl)-7-(tert- uly 2006
but ylI di @EM% Ayloxy) 1, 3-di azabi cycl o[ 3. 3. .  oct ane- 2pdrAiEBI8+Has
prepar e oI low ng simlar procedures as described in Reference
Example 1, steps.1 through 4, but replacing L-4 10 trans-hydroxyproline
benzyl ester p-tol uene squonic acid salt wth L-4-trans-hydroxyproline
met hyl ester hydrochlorlde St ep

3 (3, et emrSgREHIEYS 7 {1 Er1- BUTT T IPRISEBR) >~ O 5
1,3-di Zaﬁ%%‘%ﬁérﬁy%%gﬁfﬂ&% 4= g 9peof P s1ep3 1o hastdie 3 et ed- i n

simla re in Reference Exanple 1, steps 5 through 9
to aff@ignéhe titled compound. Cell Adhesion Protocol Cell Adhesion The
reconbi nant protein | CAM1*Fc was 20 constructed fromthe 5 extracellular
dondt ns of hunan |CAM1 and fusion with the constant region of human IgG

I'CAM 12 F¢ 1ues3pg$ glﬁgcﬁlgggﬁgéﬁ ﬁ)aﬁilﬂety chronatography and stored 'Y
in allquoPs at lized Y

@-c_was ared by %lluéngn of
‘the prbtleyndmeeselpmylaxyﬁransfdﬁasﬁbmﬁcm[ae |0 ?StF‘BEF%r oA~ Prébi nd
1l plates and over ncubatl scaat gd wi-t heBSAnserved as
a nmeashré BFSREAT pgg OH&@E roun %ggfgﬁh&%as%ed Satesev\ere bl ocked
with ap sa g&bgnEggmglgS%)og@b@gnunthmoagﬁ ﬂorbuthrep13¢d®9 HB%S washed

Jurkat cells were suspended to a_final- concentratlon f 30 in
TBSladhesmsﬁﬂmdﬂxmmﬁzﬂlﬁﬁrhﬁH§YéHeﬁt@r o-tplpers ﬁ%&& c7%n$§Kg%&@

gl ucose, % Lye o ryaeldst e dnaaerth oy idee blocked and
washedWPé%N&T Pg Qt%éki%a atnggnggined 100 Al of plate buffer :
" (TBSq, 10 nn1NUClZ' -DMBO) Adhesion-was for | h at 370C. Non-adherent

wcells .Zsiezpl 2JU|3y (23006 D:chcl;l-ll/olrsoop /e%%' 2 7\'\‘? 03/t0§3%(§:3ﬁd1methyls:Llyloxy) - |
1,3-diazabicyclo[3.3.0]octane-2,4- dlone from step 1 was

15 treated-in similar procedures as described in Reference

Example l;.steps 5 through 9rto afford the titled compound.

Cell Adhe51on Protocol _ _
Cell Adhes1on The recomblnant proteln ICAM 1eFe was

20 constructed from the 5 extracellular domains of human ICAM- 1
- and fusion with the constant reglon of human IgG ICAM-1eFC.
was. purlfled by Protein A afflnlty chromatography and stored,
(ﬂé ©in allquots at —20 c. Immobilized ICAM-1eFc was prepared by
N ~ dilution of the protein in PBS pH 7. 5, transfer of 100 ul/well_
'l25 to Falcon Problnd IIT plates and overnlght 1ncubatlon at 4 C
| Wells coated w1th BSA served as a measure of nonm- spec1f1c _
background adhes1on Washed plates were blocked with.a
solution of 0. 25% ovalbumin in PBS for 1 h at 37°C. HBSS
washed Jurkat cells were suspended to - a flnal concentration of
36 2.5x10 /ml in TBSg adhesion buffer (24 oM Tris pH 7.4, 0.14 M :
- NaCl 2.7 mM KCl, 2 mM glucose,.o ls HSA) _ A 100 ul volume of
cells was added to the blocked and washed ICAM-1eFC coated
plates that contalned 100 pl of plate buffer (TBSg, 10 mM MgClz,
2% DMSO) . Adhesion was’ for,l‘h at 37°C. WNon- adherent cells
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hydr oxirreRlerny oiN @

di | utgd, i £ Rlatsy hfderriatly 2oizoivdtiite 3CE4NTHEd YeSTING ¢

were renoved using the EL404 pl ate washer (BioTek Instrunents;

Hi_ghl and
. Park, VT). The nunber of adherent cells was quantifie \ PinﬁBG '
58

enzymapes@edsba/i ty of endOgenoUs N- acetyl - hexosam ni dase using the enzyme‘
substrate p 5 nitrophenol -N-acetyl - p- D gl ucoseam ni de, pNAG The anount of

| i berated p-nitrophenol was neasured by readinggt Rptheatumdnasi;ty at 405
nm usiete aewevedcasipat khgy E&H8Et PEBHSt Hﬁﬁgg?: qﬁgggﬁanti fy cell attachnent
(VMAX Kinetic M ¢ropl.ate defmbeMbecubae rbevi ced lsMgaBo Park; CA). For
corrpé{tjigckﬁ&?dstpt?&i?{éswfg "t h?%%orrpour?ds from 100% DIVSO %tﬁockoagl wiions were

L1 .
oncentration

prior“to transfer to the | CAM 1-FEc caat | afgan@desey- al- - dilution. 27 21
July mlmmm%ﬂ%/%4 Z%%iegisﬁ%s A conpg{md of the fornula

(1) NICCL RHNN mﬁthu%l}_ll&s%a%rﬁLd@lerﬁmR iThehathoegén O om

up, and nis 1 or 2, or a haranPceuticaIIy
accep{[ﬂ}glﬁg?é%%L £ hendl v mermpoed by e ding I W 1S claim 1, -

wher e rogen atom 10 3. Th conpoun 1BSEshatiag to claim:
1, whgegkbtR &5 40Fdnoxysigs oup’ 4t i9he BY ?Pﬁdgéeré%% according to claim

1, wherein Ris 15.car 1o 9t Oppva®- xThet conpbundpbatsakeadetording to
any oR® 6f—1aBFé§Yrsc§ﬁ}g, aggﬁng%{%?%ﬁn s 1, '

" Molecular Devices, Menlo Park, QA)._
DMSO stock solutions.wer

For competition studies

L 1002 e diluted in
10 the compounds f£rom 100%

- plate buffer at 2-fold the fequired testi “ |
coated plate and serial

ng concentration
prior to tfansfer to the-ICAM-l-Fc

dilution.

ﬁ/‘n.\v
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~is 2. 7. The conpound or salt according to claim1l, wherein F?“@WZHVH

20 6. The conpound or salt according to any one of clains 1-4, wherein n

rogen,
at om angosiogssls 25 8. The conpound or salt according t BCEUEIM34? wherein R

is hydroxyl group and nis 1. 9. The conpound or salt according to claim
1, wherein Ris 30 -carbanmoyl group and nis 2. 28 21 July 2006

PCT/ U8Q3/i@ia449 WO 03/ 066636 The conpound or salt according to claiml,
wherein the. 10. rd conpound.is selected fromthe follow ng conpounds
(SS, 7S)-5-(4-Cyanobenzyl)-3-(3,5-di chl orophenyl)-7- 5

- acetyl,am ngy %&n@@@l&cmeo[f%r&;ﬂ]apqt[ane 2,4-dione, (SS,

7S) - S—(4 Cyanobenzyl ) - 3- (3, 5- dlchlorophenyl) 7-1(2-

-hydr oxvid€et yAy.am nol - 1, 3- di azabi cycl o[ 3. 3. 0] oct ane- 2, 4-di one, (5S, *
75) - 5- ( 4- enzyl) 3-(3, 5- di chi or ophenyl ) - 7-[ ( 3-
car banoyl prap

| Xaam nol -@!, 3- di azabi cycl of 3. 3. 0] oct ane- 2, 4- -10 dione. 11.

A process for PpArin conpound of formula (l1-a): NO 0 Cl HHMNC N

0 NO -qgl M in NN 2, or( 13 pharmaceutically acceptable salt 15

t her eo Hn_q\(ri S ondensing a conpound of fornula NOCQ 0 CHN
o - O Cl ' '

5 wherein R is hydrogen atom, hydroxyl group or carbamoyl group,

and n is 1 or 2, or a pharmaceutlcally ‘acceptable salt thereof.

2. The . compound or salt according to claim 1, wherein R is
' hydrogen atom.
10 | |
3. The compound or salt according to claim 1, wherein R 18

-'hydroxyl'groupp

4. The'compound_Or'salt_according to claim 1, wherein R is

- 15 carbamoyl group.

- The compound or salt according to any one of claims.l-éf_

wherein n is 1.

20 6. The compound or salt according to‘any one of claims 1f4,

wherein n is 2.

7. The'compOUﬁdfor galt. according to claim 1, wherein.R is
.hydrogen atom and n is 1.
8. The compound or salt according to claim 1, wherein R 1s

hydroxyl groUp'and ﬁ_is 1.

9. The compound br salt according to claim 1, wherein_R:is

30 carbamoyl group and n is 2.
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42N N N O Cl or a salt thereof, with a conpound of formula (i1IJuTya2)0' H
. (CH2),-CO0H (I'll-a) 20 wherein n is the sane as defineg §Rg&§3$% saP?
t her eofyoans/seess eacti ve derivative thereof, foll owed by COWETY ng the
-resulting conpound into a pharmaceutically acceDtable salt thereof, if
desired. 25 12. A process for preparing a conmpound of fornmula (I-b): 29 21
July 2006 WO 03/066636 PCT/US03/03449 NC 0O G HO HN N N ~QHg}O C1
wherejn n is | o2 Piar nacesttd Gad | vo askenh abl evisafain eof , which
COITpI‘Jr(EES 't%%a%é’r)fﬁsﬁ)gn%mg c():lgrrpound of formula NCO CL.NHI2NN-r N 0 CL or
a sal tohpenref is wéearednpoumd-lef f@F kRWERg | FPIRTICR O (CH2) , - COOH
(iii-b) wherein R10 is rotected or-u SFS gyoxyl group, and n is
t he séﬁﬁ,a%sﬁe5fﬁ%ﬂcﬁﬁ%$€$n53§hlf {%é?egfé%% a §§%@givem10 derivative
t hereof , fol]l d, by _peaoyhngyEne [Pl 9t etbthnangrdup; iemd: further converting
theérggﬁWl?%“ﬂé%rr%bung Into gy, phar maceut i cal | § gcceg# gl?l_?@gl t thereof, if
necesggsy.7S3F5A(ppcgessbéqub}e%aK?né"glegﬁﬁﬁ Rd“BY*tormula (1-c): NC
hYdroxyacetYl)amino]—1,3—diazabi¢Y010[3-3-0]0Ctane"2'4'dlone’
(58, 78)—5*(4—CyanobenéYl)—3—(3,5—diCh10rOPhenyl)“7‘[€3"
:'carbamoylpropionyl)amino]-1,3-diazabicyclo[3.3.0loctan¢—2,4_

10 diome.-

ii. A procesé for prepéring a compound of formula (I-a):

'Wherein'n'ié'l or 2, Or afpharmaceuticail&-éqceptable salt .
15 thérédf,'which'cémprises condensing a compound of formula
Coan: R

NG

B o a
HN < N‘\(NQ _.(II.:)
FE o) <l

'of—a salt théreof,‘with a compound‘of'formula.(III—a):

H-(CHy)m-COOH  (ITI-a) -
- 26 wheiein n ig the same as defined above, a salt thereof or a
| feactive derivati&e thereof,'fdllowed by converting.the
resulting compound into a pharmaceutically-acceptable salt

- thereof, if desired.
:.25.12: 'A'process for preparing a cOmpound of formula-(14b):
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0C

O H2ZNHN _~N C N~n NO O C1 wherein nis 1 or

. pharmaceutically acceptable salt thereof, which’ conprlses c&% &HéPH% a -

Conpouqﬁp%ép&ﬁ&gula (1) 30 21 July 2006 WO 03/ 066636rPOTAUBEEY03449 NIC

Cl Hi2 N~ O G or a salt thereof, with a conpound of fornula §
(I''1-¢c): H2ZNC (=O - (CH2) n-COH (I11~0 wherein n is the same as defined o
above, aNgal t Athereof or a .reactivelderivative thereof, followed by '

converting fff
thereof, if

resul ting conmpound into a pharmaceutically acceptable salt
ed. d4. A plpprnmaceutical conposition which conprises a

" therapeutlcally efyf ect i yve/ anount of the conpound or salt as set forth

|n any one of c)a

5 adnlxtqr gnth a therapeutically acceptable
carri eidOpr HN 1 ise of an effective amobunt of the conmpound or*
salt as CHa n afRy oné claims 1 - 10 in the preparation of a

medi cament for the tr@atnment Qr prevention of a LFA-1 nediated condition

in a

.~ NC.

- 10

15

Sease, and an
8Ea5§h1ch comprises condensing a compound of formula

patient. 16. The use accor to c| ai 5, Wwhere h ondition is -
select@@etﬁbﬂ1%nl$nil%ﬁnﬁto?? ﬂlggﬁgﬁace 51%%1 HW%%%P%éﬁhé Salt |
aIIerg£ﬁ

(II):

H,N

or a salt thereof, with a compound of formula (III-b):

R*O- (CHz)o~COOH  (III-b)

whereln R is a protected or unprotected hydroxyl group, and n
15 the same as defined above, a saltc thereof or a reactlve
derivative thereof, followed by remov1ng ‘the protectlng group;
and further converting the resulting compound into a

phermaceutically aoceptable salt thereof, if necessary.

,13} A procese"for preparing a compound of formula (I-c):

(1-c)

wherein n is i or 2, or.a pharmaceutlcally aoceptable salt

thereof, which comprlses conden81ng a compound of formula {(IT)
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17. The use of an effective ampbunt of the conpound or salt a$ ﬁJ%%ggd in
any one of clains 1 - 10 in the preparation of a nedi canent %
t r eat merWOdB/6Gs3event i on of a condition caused or nedi at BEI/B§3SHest ance P
in a patient, 18. The use according to.-claim17, wherein the condition is
an inféﬁgnatory di sease. 31 21 Jul 2006 WO 03/066636 PCT/US03/03449 19.
The us ef fective amount of the conmpound or salt as clained in any
one of cla | 10 in the preparation of a medicanent for the treatnment or
prevention ®f~a~on@ition dell ected fromrheumatoid arthritis, asthma,
chroni c obstrugtilvs mpary disease, allergy conditions, adult
respirat rgt Al ome, AMD$, cardi ovascul ar dlseases thronb05|s
har nf ul B& e 3 n, reocclusion follow ng thronboly5|s
reper fusi on injufgg ski n hNnfl amrat ory dlseases ost eoporosi s, |
osteoarthritis, atheroscler®sis, arterloscler05|s neopl asti c di seases,
© wound, achirng S r system c
| upus ngbt%%%gtgé%gkegﬁhgﬁgﬁhlC ?B%Eﬁ bfn% %@ﬁgltlgég %§|nflannatory o
bowel d,N€4s6% - (CHSI-OOOH gaIUTi-€) dlsorder ,reglonal enteritis, Sjogren's
Syndr o and rejection after. or%an transplantatlon 20. The use raccordi ng
to cl aifere i Reis ﬁh§aﬁéﬂwb@ﬁdﬁﬁiéﬁeﬂsa§@W@etédsﬁﬁénﬁb§§ﬁpésp§ ar heumat-oi d -
art hi theSe diRfd RIDPRLA ROl b$ea$RI1 Hk t%g EonVRUS H8f Yhenmt osus,
atopic dernmtitis, S ogren-s ome, an &CLi on after organ
‘transpmaﬂumnumg cqmpouﬁmelmsa ac@madnm@emmlabaﬂvlh&cewhebeenssamd
condition_is ct.ed fromrheumatoid arthritis, asthma, chronic
obstrluﬁﬁﬁﬁ? I gﬁf%ﬁ ase, psoriasis, nultlple scIerosis; and
( rejectlon after ' ' : o

.14, A pharmaceutlcal composmtlon Wthh comprlses a
- therapeutlcally effective amount of the compound or salt as'
get forth 1n any ‘one of clalms 1- 10 in ‘admixture with a '

therapeutlcally acceptable carrler or dlluent

15. The use of an effective amount of the compound
or salt as claimed in any one of claims 1 - 10 in
the preparation of a medicament for the treatment or
prevention of a LFA-1 mediated condition in a
patient.

16. The use according to claim 15, wherein the
condition is gelected from an inflammatory disease,
an autoimmune disease, and an allergic disease.

17. The use of an effective amount of the compound
or salt as claimed in any one of claims 1 - 10 in
the preparation of a medicament for the treatment or
prevention of a condition caused or mediated by
substance P in a patient.

18. The use according to claim 17, wherein the
condition is an inflammatory disease.
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.organ transplantation. 22. The use accor di ng tao ¢laim 19, wheseiy s8sd
'cogditl p ectéd'fr0n1asthna, i nflammatory bowel, Hﬁﬁ€ﬂ§é§¥3éystltls
~and gas?ﬁac |sorder _32 - ‘

19. The use of an effective amount of the compound
or salt as claimed in any one of claims 1 - 10 in
the preparation of a medicament for the treatment or
prevention of a condition selected from rheumatoid |
arthritis, asthma, chronic obstructive pulmonary
disease, allergy conditiong, adult respiratory
distress syndrome, AIDS, cardiovascular diseases,
thrombosis, harmful platelet aggregation,
_reocclu81on following thrombolysis, reperfusion
injury, skin inflammatory diseases, osteoporosis,
osteoarthritis, atherosclerosis, arteriosclerosis, _ 1
neoplastic diseases, wound, detaching retina, Type I o ]
diabetes, multiple sclerogis, systemic lupus '
erythematosus, ophthalmic inflammatory conditionsg,

inflammatory bowel diseases, cystitis, gastric

disorder, regional enteritis, Sjogren’s Syndrome,

and rejection after organ transplantation.

20. The use according to claim 19, wherein said
condition is selected from psoriasis, rheumatoid

arthritis, inflammatory bowel diseases, sgystemic
lupus erythematosus, atopic dermatitis, Sjogren’s
Syndrome, and rejection after organ transplantation.

21. The use according to claim 19, wherein said
condition is selected from rheumatoid arthritis,
asthma, chronic obstructive pulmonary disease,
psoriasis, multiple sclerosis, and rejection after
organ transplantation.

22. The use according to claim 19, wherein said
condition is selected from asthma, inflammatory
bowel diseases, cystitis, and gastric disorderi
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