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particularly to novel compounds that act as
ant agoni sts of the mammal i an adhesi on proteins known
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platelets in flow ng bl ood decrease velocity by
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(formerly known as ELAM-1), and L-selectin (formerly known as LAM-1). E-selectin
expression is induced on endothelial cells by proinflammatory cytokines via its
transcriptional activation. L-selectin is constitutively expressed on leukocytes and
appears to play a key role in lymphocyte homing. P-selectin is stored in the alpha
granules of platelets and the Weibel-Palade bodies of endothelial cells and therefore
can be rapidly expressed on the surface of these cell types in response to
proinflammatory stimuli. Selectins mediate adhesion through specific interactions
with ligand molecules on the surface of leukocytes. Generally the ligands of selectins
are comprised, at least in part, of a carbohydrate moiety. For example, E-selectin
binds to carbohydrates having the terminal structure:



Fuca(l,4) and also to carbohydrates having the

termnal structures: NeuAca(2,3) Glb(l,4) GcNAc- . R
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and PSGL-1 can bind to selectins with apparent high affinity. PSGL-1 is a mucin-like
homodimeric glycoprotein expressed by virtually all subsets of leukocytes and is
recognized by each of the three selectins. However PSGL-1 appears to be unique in
that it is the predominant high affinity P-selectin ligand on leukocytes. High affinity P-
selectin binding to PSGL-1 requires both a SLex containing O-glycan and one or
more tyrosine sulfate residues within the anionic N-terminus of the PSGL-1

. polypeptide (See Sako, D., et al.. Cell 1995; 82(2): 323-331; Pouyani, N., et al., Cell

1995; 82(2): 333-343; Wilkins, P.P., et al., J. Biol. Chem. 1995; 270:39 22677-22680,
each of which is incorporated herein by reference in its entirety). L-Selectin also

recognizes the N-terminal region of PSGL-1 and has similar sulfation-dependent
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SUMMARY OF THE INVENTION

In one aspect, the present invention provides compounds and methods for
treating mammals having conditions characterized by selectin mediated intercellular
adhesion processes. In one aspect, the invention provides compounds useful in the

methods, that have the Formula I:



met hods, that have the Formula : X wherein: and Wtaken
together with the atons to which they are attached

WO 20051047258 or 6 menber car bocyclic or heterocycPCTUSI0N4H037441
that can be saturated, partially saturated or
aromatic, and that can be substituted with up to three
groups i ndependently sel ected from hydrogen, al kyl,
per hal oal kyl, al kyl, perhal oal kyl, hal ogen, thioal kyl,
CN, OH SH (CH) OSOH (CHa) SOH (CH) CR, OSOR
, SOR, SOR, PORR, (CH) SNRR, (CH)nC(=ONR
R, NRR, C(=0)R, aryIR1 heterocycl o, C(£Oaryl,
C(=0) het er ocycl o, OC( =0 a erocycl o,

Garyl, Onheterocyclo, aryl ) I kyl,
o( O) aryl al kyl, Garyl al Ky , /al kylnyl , and
NHCOR , wherein any of s |d al kyl} Qal ky—aryk,

heterocycl o, C(=O aryl, =0) het ey ocyc o/‘/OC(:O) aryl ,
O C(=0) heterocyclo, Oafy cyeKg, aryl al kyl ,

C(=0 aryl al kyl , O(WFO)aryIa yl, O aNylalk % a%kenyl
or al kynyl can optionally be substitut ed h upto

three substituents sel ected flrom hal ogen, al kyl, al kyl

and CN; L is COH, an ester thereof , or a

phar maceuti cal » acceptable acid minetic; Yis , (CRR

)por NR ; n' is or 1, pis 1to 3; Xis hydrogen, OH,

OR , al kyWhe @ =0)-aryl, 0C(=0)C . al kyl, 0C(=0)0C .

al kyl , orwiNehdRW, takemtdgeiﬁeﬂvnth thedi@misgo Whidkeriem adenattaghed form a 5

Bg? L §||gb§ glfawg{e h aolcgcﬁ" ic 'El?‘r'ae?ﬁjo(k}%' ckrlrfg tﬁ%%lahéélsatgﬁte:é‘;@m?lly saturated
CSO Hf z(romat)mg;@ that qa@me)sugtlmted WFRO thregoRups ipggprngently
( CHl )sélﬁ%d\ﬁ)rﬁhyc;r&@ﬂ &Im%(lkypﬁ\'ﬁ)e'mal%dﬂ& G, GQI(@'IQba g perhaloalkyl,
3! gt el %ia@\z)oogéﬁi Qe YCsBLEPRe 05O,
ar yl sbkaé so@éa @bwewy abH»LsozﬂeeRﬂ@nzynb&#ch@szRg, NRgRg, C(=0)Rz,
(?far ?Q%L eh;;;yclo g%éiﬂryﬁ” B%eteh Ce:kr) &}_“Epgarywcﬁbgdghé’%\g%cyclo
C( =0Yast, hetyadydp, @akky! ) aQerlaIKyI QEEPhasylekdcQaniel kyl alkenyl,
O ar )élkynyQ -8 NRICRRY, ChiRereiR oMY 8 6 alkyPOfRyREY], RbkdcycE(=0)aryl,
C(=O)heterocyclo, O-C(=O)aryl, O-C(=O)heterocyclo, O-aryl, O-heterocyclo,
arylalkyl, C(=O)arylalkyl, O-C(=O)arylalkyl, O-arylalkyl, alkenyl or alkynyl can
optionally be substituted with up to three substituents selected from halogen, C..6
alkyl, OC, alkyl and CN;
L is CO,H, an ester thereof, or a pharmaceutically acceptable acid mimetic;
Y is O, (CR3R4), or NRs;
n'is0or1;
pis 1to 3;
X is hydrogen, OH, OR;, OC+.salkyl, OC(=O)-aryl, OC(=0)C.s alkyl,
OC(=0)OC,.s alkyl, or NR3Rz;
each Ry, Rs, and Ry is independently hydrogen, Cqsalkyl, C1. perhaloalkyl,
OC,. alkyl, OC4 perhaloalkyl, halogen, thioalkyl, CN, OH, SH, (CH>),080;H,



O aryl al kyl, Oarylal kyl, alkenyl or al kynyl can
optionally be substituted with up to three

waasvieent s sel ected from hal ogen, al kyl, al kRgT/us2vd4/037441
CN; each R and R is independently hydrogen or alkyl
that is optionally substituted with up to three
substituents selected fromOH, CF , SH and hal ogen;

ﬁalc h ((E‘Hz)nls3Hﬂ¢FﬁﬂnC®2R6ndSp%d¢i®$ﬁeyP%§FﬂRQ ?@nz)nﬁszmhsag,
alo — 1, \ 1 )
( %fér%%%-é)wg?hﬁﬁa%@g%&@ ?Wﬁ@@’%%&jg)ﬂﬁ% (CH)
CONRCRQ)hetercycla Ga(=Oletl.cd@ePiHetsro@tio@anyly Dheterocyclo, arylalkyi,
C(= =SkyT = cyal ,
Qar SF@H%@%@%?% 0, ar }/] Qéb’)'ﬁl S %I %?ﬁgl {@'T”?CORB’ wherein
oc( =8)eiypeid|alyl. Oatig sivhheterocyag, sty G(=Qiheiersayglo, O-
wher e{=0)aiy 0ot(=5telerabyels] O-anfi YO-heBRICRHIO @I, C(=O)arylalkyl, O-
C(=Onaryl =0) het er ocycl o, =Q)aryl, ) .
o[ =éfhéé?'i¥la§§!b Q%ﬁa@gﬁﬁgnw@q 8@%8%’&%‘9”%'?/% Hisjifuted with up to
X =O|Wki¢%/$lmiﬁv¢nts @%@@fﬁwhmd@l C1.e:é_ﬂ<|yw b@é.lwlkyl ﬁadi Ktﬁ?)”
or al kyny, [ | 0
Chr oe. S fan? & BepdifiyPiyBRideh 4t €5 | Rt ohfbpshy
and e4gstigiedivith updo Bres swhelfieanifespidoieddeme@tie@ry Btiegdihalogen;
from 1p oo ran ety o MATRATIAPhINo, SEAYL C3b filalion
ro 0 6;
hyd%&’é y'aﬁh" gﬁ@g@ggﬁ%{éh@s%ﬁgﬁﬁt)t%ﬂzﬁwﬁpp&q,t%R\m%h
Epl t @HanQQCS‘IUWRJoRHB(G“'E’)nG@NR%Fﬂd%@RQ%@,‘hetgﬁﬁyclloﬂdéﬂﬂbaryl,
alo . L e rogen, , .
por o ) gael. bt SRR TR ROty i afsbeigcavation
( CH $(=Cgayleikyl( CA(3Q)aw@aMyl, PanliajkylCakéeny), of Gyny, 8BehdR 4Ry, of said
(CH - . d - NHCOR
wher gk;ﬁ(ﬁ%r%ygliog& al Q?fry?b@jﬁéﬁ?@gﬂen?l O)gﬁy"al kynyl
can BptiQReipTgYdRe Canth QhetaiewdovdyiakiCES)arvialsy, OC(=O)arylalkyl,
s ugs%a\lrtymplt él;érﬁ/h @K‘éll@lﬁylfcﬁﬁ ?pthﬂbl@/gférbubéﬂtdﬂddli r(viﬂl%b to tAteKY !
an - .an | et eroary| ,.ar or
het e?%%&%?’g? S%CZ‘?@%" Q%{@i‘?”o{:* L 05}19%'!(3%@%! ENoar yI
aryl al kyleagind idwt iedepepdintly saleciqd integed from 8th&t i t ut ed. n
sone pref : ' ; ave the
Formul a 175 R TR A Seich B8 TR AUA k" 2 |
i ndependegeh RrosmdRsis ingleperisenty sstecied drgaydrogen and Cq. alkyl that
is optionally substituted with up to three substituents selected from OH, CF3, SH and
halogen;
each Ry is independently hydrogen, Cq¢alkyl, Cq¢ perhaloalkyl, OC.s alkyl,
OC, perhaloalkyl, thioalkyl, OH, (CH2)OSO3H, (CH,)SO3H, (CH,),CO,Rs,
(CH2)[SOzNRaR9, (CH2)|C(=O)NR3R9, NRgRg, alkenyl, alkynyl, or NHCORB, Wherein
any of said alkyl, Oalkyl, alkenyl or alkynyl can optionally be substituted with up to
three substituents selected from halogen, C4.¢ alkyl, OC4¢alkyl and CN; and
Zis aryl, heteroaryl, arylalkyl or heterocyclo, wherein each of said aryl,
heteroaryl, arylalkyl and heterocyclo is optionally substituted.

In some preferred embodiments, the compounds have the Formula Il;



bond; > @@, @ and Q are each independently CR CHR, N

or is 0 or 1; each R s independently hydrogen, C
wa@bdogh472pr hal oal kyl , C al kyl, perhal oal kyl, hetDY82004/037441

thioal kyl, CN, OH SH, (CH) OSOH (CH) SH(CH)CR

, OGOR, SOR, PORR, (CH) SNRR, (CH) C(=ONR

R, NRR, C(=OR, aryl, heterocyclo, C(=0aryl,

C(=0O) het erocycl o, OC(=ORaryl, O O) het erpcycl o,

Caryl, Oneterocyclo, arylyl ryt al kyl ,

OC(=0) aryl al kyl, Caryl al , nyl, or

NHCOR , wherein any of ) aryI

het erocycl o, C(=0O aryl, rocyclo,_o-_C(x—O) aryl ,

0- C(=0) het erocycl o, O ar erocycl aryl al kyl ,
C(=0 arylal kyl, OC(= y}\i kyl, al kenyl
or al kynyl can opti@nally be substltUN th u to
three substituents el ected from hal ogen

al kyl and CN; and e ieh i s eakh |ndependently hydrogen,

C(=OR, SOR QO alt, Wakoal kyl, thioalkyl, OH (CH
)JOSO H (CH)|SOR, 1 )nC0 R o, S 3R10, PO R Rn,
(CH) S(CH) NRR, , aryl, heterocyclo

C(=0 aryl, C(=0) heterocyclo, OC( O aryl,
OC( =0) hetwpermycl o, Garyl, Cheter ocycl o, arylalkyl,

=0 | al | al I | kyl, alk |
=0 YL e B el B e s S8 Db
het éloodyycl o, C(=0 aryl, C(=0) heterocyclo OC( O) aryl ,

0) h L, ,
OO0 ek ey GBS ey DBLRLBRV RSN M o

al kynyl &!ﬁpgrml onal ly be substituted with up to three
SUbSt It uea&m;@h@@bﬁﬁgﬁﬂﬂﬁléﬁ?émﬁg Ik)ﬂ df%lp]erhgoalkﬂl 5@51 salkyl,

o o D e B REFHTHoRg: OB 0 St R 9GS (SOt

n, fGHQnCZ)zRa\@S@JR@ M'H(%RWWH#?SC%MQCI’@ Q(QWRSRQ,

R MM AR T

qui rQﬁ(FQ)inetar@ygec@arvleoyeterasymemlﬂybbm@)eryldﬂwf lﬂﬂlfﬂ(@O)arylalkyl,

LL' Oa(y;(arnéw eaggaﬂ Ii@ﬁ?\ylegm%ﬁﬁ{‘%ereﬁ Ay of sA8 DkACBIRy1 aryl,
heterocyclo, C(=O)aryl, C( =O)heterocyclo, O-C(=0)aryl, O-C(=0)heterocyclo, O-aryl
O-heterocyclo, arylalkyl, C(=O)arylalkyl, O-C(=0)arylalkyl, O-arylalkyl, alkenyl or
alkynyl can optionally be substituted with up to three substituents selected from
halogen, C alkyl, OC4.s alkyl and CN; and

each Ry; is each independently hydrogen, C(=0)Rzo, SO;Rz0, C15 alkyl, Ci.

haloalkyl, thioalkyl, OH, (CH2)OSOsH, (CH2)iSO3R 10, (CH2)nCO2R 19, SO3R,
PO3R10R11, (CH2)nSO2(CHz)aNR1oR11, (CH2)sCONR1oR 44, CORyg, aryl, heterocyclo,
C(=O)aryl, C(=O)heterocyclo, OC(=0)aryl, OC(=O)heterocyclo, Oaryl, Oheterocyclo,
arylalkyl, C(=Ojarylalkyl, OC(=O)arylalkyl, Oarylalkyl, alkenyl, or alkynyl, wherein any
of said alkyl, aryl, heterocyclo, C(=O)aryl, C(=O)heterocyclo, OC(=O)aryl,
OC(=O)heterocyclo, Oaryl, Oheterocyclo, arylalkyl, C(=O)arylalkyl, OC(=O)arylalkyl,



further enbodinents, k is , bonds a and b are each

single bonds, and , and are each independently CHR ,
wee@besrsy CH . n sone enbodi nents, k is 0, bpemus2004037441

a single bond, and Q and Q are each independently CHR

, preferably CH . n sonme enbodi nents, k is 0, bond a

is a single bond, and Qis NR, preferably NH,

pr ef@a@blkyl a«mﬁryewau@nmdn @amhaly%cslnbé'ﬂthted Witls 5B three

enbo ch doubl e
bonds, bstlt u Stfei?%sted fém ﬁ% %narbe g‘gpﬁ&@?gkﬁ %ﬁ rably CH
n soms e@nle@bl isripAersndadtly Sele@tﬁdjfr@néhe&or@hp conkistirgy df Cq.aredkyl,

.leoél Ik} sPETIRR odinents, n' s 0. n other
enbodlﬁﬁﬁtg n" . ﬁb n _some enbodi ments wherein r is

Yis CR R %'r%P%dei gpd@nave Hieameaningl dpsoiiver @bevex i s

O'l Pref ef a@he/ preferﬂea eﬁ&)dﬂn@ﬁts %ﬂlbﬁﬁ&eﬁﬁsf ther e0bnd I[‘ar%%rt@ched at
! rerer

n' i.s
e 08 B i ey ERChiol. Sihe et e o Eorrua i
sel ected from (a) a five-nenbered heterocyclic ring
containing one to three ri ngR eteroatons sel ected from
N, Sor ; wherein said five- cyclic ring

is optionally substituted by ents
sel ected from hal ogen, C alk CN,
CF, and COH (b) a six-ne ring
containing one to three rin ed from
N, Sor ; wherein said sj het cli er)y+ng
is optionally substitut by fro 1 to 3 Substituents
sel ected from hal ogen, 4l kyI al iyl , CHO, COH C(=OR

, SOR, NO, NH, CN, andO—r (c)ablcycl|cr|ng
moi ety optionally contai fitgg b m 1to 3ring

het eroat ons sel ected from N wherein said bicyclic
ring noiety is optionally substltuted by from1l to 3
substituents sel ected from hal ¢ggen, al kyl, al kyl, CHQ,
NO, NH, CN, CF, COH C(=OR, SOR, and OH and

(d) a benzyl, naphthyl, or phenyl ring, each of which

I S opti ofrasdnye srubsliméntd, &ds hyantl bomdsla dral tBare wbet sitdlebdrgls. In

sel qGhRd hbOABAL A9E7; bk and BRRIWch sRERDbhds, and @, @1, @ and

Qs are each independently CHRy, preferably CH..

In some embodiments, k is 0, bond a is a single bond, and Q4, Q; and Qs are
each independently CHRy, preferably CH,.

In some embodiments, k is 0, bond a is a single bond, and Q is NRs,
-preferably NH, preferably wherein Q, and Q; are each CH,.

In some embodiments, k is 1, bond a and bond b are each double bonds, and
Q, Q4, Q; and Qg are each CRy, preferably CH,.

In some embodiments, Q,, Q; and Qz are CHy; kis 1, and Q is NRys.

In some embodiments, n' is 0. In other embodiments, n’ is 1. In some
embodiments wherein n'is 1, Y is CR3Ry, preferably CHy,, preferably wherein X is
OH. Preferably, L is CO,H or an ester thereof.

In some embodiments, n’ is 0 and X is OH, preferably wherein L is CO2H or



Ophenyl , Qobenzyl, SO NH , SO NH(CL al kyl), SO N(C1-S
alkyl) , CHCOOH, COH CO M, COEt, COJPr, C(=O NH

wQ 20066008 d. al kyl), C(=0)N(C . alkyl) , OH BtRYE2004/037441

OCL alkyl, NO, NH, CF, and. CN. n further

enbodi nents, and each R . are independently hydrogen,
al kyl, perhal oal kyl, OCL al kyl, OCL perhal oal kyl

hal ogerstetthereal. kyl , CN, OH, SH, (CH) OGSO H (CH) S

H, (CH R CH) SONRR
(CH() c% gI@EEIS%QR‘EGQSSRS%(#GCP%B&ocyt(:l o, )C( “O)R ,
C(=0) aryl(a @(lﬂﬁm@b@rﬁ@by@rogych@cmg:@)rmlvhg one to three ring

OC( =RtBRk ny! )
ea atr | %F%%%t(@%g% N's or?“é@hlgfeﬁpoaa?&yﬁfae erpbere? ﬁeterochllc ring
al kylgyptionsy K\%ﬁf b fo@ﬂéO&rS@Pﬁwe@& S .fr@mﬂagogez, Grmo alkyl,
phen@C,.aralksl bk, Nkt e, oheayd cosH;f urt her prefer r ed

nmbodi
For ol o 1072 gl B KeRSadle g 2ah fihRg ong b §8ting Mtroatoms
i s hseledestirom Na$ og@nwhebein s@NsixSkbmizdré heterabyeyid mng is optionally
per hélb@ﬁ‘th%éﬁ'by fr%mﬁl Hh gﬁét (f'n s b edq’lro[rh'?atlo eﬂaé%o alkyl, OC1.1o alkyl,

wher ei n sai Sal et eroar

opt | GHE P b EIRor FaRachy, a5
substit ue(BIéblSﬁl@ﬁﬁgerﬁoéﬁ/%‘ml e &%Ebmnﬁ{hom 1o §5Filnv\%M'ljematoms '

al ky| perha oal k t hi oal ; and erein
sai d° %ff%i}‘{%"ld“ ‘?fe'f‘ giqvelic rE‘gﬂ‘oéeé\’:ﬁ opHenalneHbetituisd by
subsfran dted subs!tlimentp stlectediirere halobeat, it b1k SOS &) 64, @O, NO,,

ff?”Nﬁa'c@F%ﬁ CglgH &MOI)I%, S(')\”If%;]é?ﬁé 6¥Il Cperhal oal kyl and

tht eroaryl wherein said
aryl and @aﬁ‘ beriet Raphtivly pr Rhenyleing reach of wiiet is pptimally substituted

?:Jgsw it @b bUatitiBntS SelbdieEFors HQéiént B¢l %I | Sp%ﬁﬁtb%ﬂzyl

al o
per %‘F‘@QV%BG%HSP@&&MH(Cam%iky') gOaN(Cm alkyl)s, CH,COOH, COH,
CO.Me, COzEt, CO,iPr, C(=0)NH,, C(=0)NH(C1. alkyl), C(=O)N(C+.5 alkyl),, OH,

SCi.6 alkyl, OC,.5 alkyl, NO,, NH,, CF3, and.CN.

In further embodiments, R, and each Ry are independently hydrogen, Cq
alkyl, C4.¢ perhaloalkyl, OC4.s alkyl, OC1. perhaloalkyl, halogen, thioalkyl, CN, OH,
SH, (CH2),OS03H, (CH,),SO3H, (CH,),CO2Rs, OSOsRg, SO3Rs, PO3RsRy,
(CH2)nSO2NRgRs, (CH2):C(=O)NRsRs, NRsR, aryl, heterocyclo, C(=0)R;,, C(=O)aryl,
C(=O)heterocyclo, OC(=O)aryl, OC(=O)heterocyclo, Oaryl, Oheterocyclo,
C(=O)arylalkyl, OC(=O)arylalkyl, Oarylalkyl, alkenyl, alkynyl, or NHCOR.

In some preferred embodiments, Z is phenyl or substituted phenyl.

In further preferred embodiments, the compounds of the invention have the
Formula IV:



wherein R and R together form~(CH) -, -(CH -, -(CH)
w@250¢728%1bst i tuted with up to three substituePtBUS2004/037441
selected fromthe group consisting of hal ogen, OH CN,
thioal kyl. n some enbodinments, R is optionally
substituted aryl, pref@&ably optiondf®y substituted
4-position thereof, pref t i-Otlent
sel ected from hal ogen, , , oCH, C
ogen an
A and OCF . n sone e di ment t oget her form
unsubstituted -(CH) \:,-Z)h R$CH)
enbodi mrents, Ris H R together form ‘1
unsubstituted -(CH - . n further preferred
unsubstituted -(CH ) -. n furthegypreferred
enbodi nrents, Ris H and R and R together form
enmbodi mephéreinR is H and R and R together form
unsubstltut Sd CH=CHCH= CH. n sone further
opti onal Ry |sshyb®gem treleden, QEHON, SNHCGHalky), Qs @ikl C1 perhaloalkyl,
pr efer Erﬁgallﬁ/mﬂﬁb%éarylt he present invention provides
2 ( 4- Chl or o- piesrsinsaid 2R apdsaid BRpPBIY) CaNFaFhBRtioRAY PEc ar
boxyl i ¢ aghstutedvith-up to three substituents selected from halogen, OH, CN, SH,
qgui nol i né\j
Hydr oxy- 2- ( 4- whértihsaid ahe tlpxPCheaiiny biyd G Bhivaliy) careachhy
H azacyclQh &N §[‘| | né?ﬁhts RlYle &F@f@éﬁﬁ‘f}fkﬁiﬂdl(b -« HHpaky!;
8- (4- Chl gy oislg Me}e'rgarﬂym&éibfs&d %ryl and said heteroaryl can each
hyldrcmqsﬁ r\&zT £ @ikl DCab R, CC R geraloki)icnit gk thivedigk ead bo
xylic aci r )
7 8- bens 8B ARG 1o (6 BT ol S5
Di Crgu &t %Zéé Wﬁ@é%ug c&ws%ﬂﬂ&oﬂ%‘icfg@m@q ABeHPNHL] 0C,6
qui no I ne-4-ca Ic_acid
zo[ / 7] quiimngdrhdembodindéria) Ryd ik 8ptionally substituted aryl, preferably optionally
substituted phenyl. Preferably, the pheny! is substituted at the 4-position thereof,
CF3 and OCFs;, preferably halogen and OCF3, more preferably Cl and OCFs.
In some embodiments, Ry, and Ras together form unsubstituted -(CHy)s-, -

-NH -(CH) - NHCH - or -CH=CH CH=CH-, any of which

SH, NH, alkyl, perhaloalkyl, ¢(=OQR, SOR and

phenyl . Prefer abl y, the stituted at the

and OCF , preferably h re preferably

-NHCH- O - nsom’e pYef erred

enbodi ments, Ris H, and R ®&ad R together form

unsubstituted -(CH) -NH. n still further preferred

embodi neft'g; of{1|s H, and R and R together form

t he conpo

Cnlor o- PRePVL) - Je K oG T 82 ARah LA R el asd

dro- benz ts selected from hal

8- (4- Chl g%m &ll Qt@utéd gﬁ@&i%ﬁ%‘e%uﬁ% A,Qnsse ected from halogen,

glc Pd)%{lgr)a:hé b% au rquJ%ldthB &R icg,{h} %3sugst|tuen?s selec?edq alogen OH,

oxyIMHl-é)Hp_—mreBJ—léCH -CH= CH- any of which can be substituted with up to three

Hy dralisls Ca-s E’@rhﬂ@ﬁi%rp EOiﬁzﬁﬁquO)a-”? Cas Bioglvk et r ahydr oben
preferably by a substituent selected from halogen, OH, CN, SH, NH,, CH;, OCHj,
(CH2)4‘1



aci d;
2- (Benzo[ b] t hi ophen- 3-yl net hyl ) - 3- hydr oxy-7, 8, 9, 10-

W@ eqosakmees obenzo[ / 7] qui nol i ne- 4- car boxyl i ¢ aci BICT/US2004/037441
2- (2- Chl or obenzyl ) - 3- hydr oxy-
7,8,9,10-tetrahydrobenzo[/7]quinoIine-4-carboxyIic
acid; 2-(3-Chl orobenzyl)-3- hydroxy”

i Ot r ngl i b lic acid;
A Wd%@m g@ﬂgmﬁmz & gﬁc’gwﬁéh oY

] t hi ophen "’Zs%llerﬂ?fﬁw‘i ?mgo@“g’ti@t'%'f*r%{ﬁﬁf BskRez d19efeg e
noI I n@sdbstitiab@E)4. dn agthdi preferred embodiments, Ry is H; and Ry, and Ros

t et ’ géé/)ﬁyeéiobr‘ ZUS([;L}%%F[&{% Qf-’ gEt ¥Lg§eb%'§§erre<ierggeqfnents Ry is H; and

3 Hyd%zoaryi Ros fdgatiher foBn yhsubstityted -(CH,).-NH-. In still further preferred

aﬁy.g rrPQﬁJ‘? [a/ngh%h%amrrﬁ&m%ngm&@e’ EBi=ch-

aC|d lorobenzo
3-yl e )l@mw@@yembed@ent@r%er Hamﬂoﬁz@aehaa[tcpge}@ufqnm
ol I n%gﬁor(é ay upsitlited -@FH,LNH3eH Ay dr oxy- 2- phenyl -

ram/dro bedw otgh gui nol i ne-4- car boxyl | c acid,
2 (4- n sone preferred embodiments, the present invention provides the

Cy aln cobporyls P-(3-Chipel-pheny()-38yrotPbérebrjuindiine-peabofyhid adid; 2-(4-
n
e T A p———

[ h] qllﬂyﬁ@[xy Aé4-Triflderpmetogxy- l@enay;l) 8.8,9,10-tetrahydro-benzolh]quinoline-4-
2-( 4'05;@6@@!39&’ b; @@@Wérﬁ bénﬂ)ﬁg’[rﬁf‘éyoxyﬂ%-&hyhpo §eLLahydro-b

enzo% ‘%VP ui nol i ne-4- car boxyl

2_ Be5¥</9Res a[ﬁ}raﬁpg erye Q cgrboxyllc aC|d 8 (4 -Chloro-benzyl)-7-hydroxy-2,3-

o t eum@mdrwpm@m Fiharbimels- @ebdkyno]é&ﬁaf) km;dwlcﬁo%rhz% 3-

OI i ngycﬁx)\( a? %nggtragy%rg nZo?h]%t?mcgllﬁtta rél%ayb%&ﬁlc aCIgZ'lolleMy%mmonlum
2- (47 me&n\zwﬁénlzlyﬂoph@ywdwwowq@rfbllrih -4-Oarbetytatd) pe(Bd- [

9]( PRRARRSHAR I':ﬁﬁy éqré@)ﬂy étr%B)‘?a%tfenzcg%]grmolme -4-carboxylic acid; 3-

4- Chl or o- benzy hydr o

7,8, Yvdoxy %ﬁtheﬁwr y'[ﬂfthgw bﬁﬂerraWdrqbenzp{/@iawwnwroerboxync

aCI d aci8- B@eayd[blkidphes-Bl mﬁéﬂg)ﬂm’-b{ droxy-7,8,9,10-
10-t et ryaré)( )} henant hrol i ne-4-ca

b oxﬁtraﬁydéc&qea.’zc%ﬁ laollne 4-c boxyllc aCId 2 -Chlorobenzyl)-3-hydroxy-
(1:hI9 j)r;&gomqmyél)ydaabemw]qLaadny@m@_agbozynsgad,mest@wrabefﬁws{
, [ | e
o AR PO P5 e larg SR S lbonyicacy: 3ybpmpy g
ydr omefhylwwwahmhmbvanyh} 68,900xstrahydrabérdp[hlquinoline-4-
9 Caaaeessw& adkd; (ﬁﬁyérngﬂgﬁs&e«'e) 3{16’« W‘?%’@’To

10-t et r ah enan ne-4-carboxylic

aC| dtetrgh)géqpfaw[f\)/]guT%ngﬁp@fk{%gﬁgﬂd) 3-Hydroxy-2-(indol-3-ylmethyl)-

3- " hy dBWWt@tr&yarob&wjoﬁﬂq‘ oyiRkl--chrbo)ie Beaantie b4 fiRophen-
rboxyl i ¢

Benzdy I ﬁy@eﬁgy&ﬁx&aﬁ S 1 PR s g yIngling-4geaghoxylic acid; 3-
0- t etHydrbya2-phdnyl-0 8,0 Heretrahiddroibenz]quinainddscgibhorylia atid; 2-(4-

2 4
( t gé:“roa G F'o- %/d 3‘%%% gg? %ég?qrggg%%@ EMOXR‘%]X 83%8’%’&330“1 2
2 ( 4(4@4“9?)@ hea XNy eff: S 1 (rterahygiro- benzo[h]qumollne 4-carboxylic

di hyéén@?&hkdalba%d@/hmﬁ ?i%?&rb;@er ée%dét%&&l@&hio%]a&h&me 4-

9-eth ter;
Q{'Loxy c acid; ZQBe%zyl hygroxy 7,8, 9y 1 tetrahydro -benzo[h]quinoline-4-

10



3- et hoxycar bonyl oxy- 7, 10- di hydr o- 8H[ 1, 9] phenant hrol i n
e-4,9-di carboxylic acid 9-ethyl ester;

WQ2(08/0LCnFor 0- benzyl ) - 3- hydr oxy- 9- phenyl acet yl - FCBUS2000037441
tetrahydro- [ , 9] phenant hroli ne-4-carboxylic acid;
2- (4-Cnhl or o- benzyl) - 3- hydr oxy- 9- ( pr opane- 2-
sul fonyl )-7,8,9,10-tetrahydro-[ 1, 9] phenant hrol i ne-4-ca

iy e S Hhdon's BhORENAL 8t pyanycroenzeguinging +-
oxyl |®rtaxgylt¢ aci@; 2-(4-Chloro-benzyl)-3-hydroxy-7,8,9,10-tetrahydro-
Hydr O[)ﬂé]p%elﬁ)érﬂ%ﬂngunca%c&klhc acRl; O-(4-BhioRLEABYIAS-AyRERZS BB pyl-

|
o (- BB A0 gretpe T LPROSREYIIBe yarg fod LBt (4 aigro-
dr o- henzaf Sheeyo, 8,080 4etrabodrbPK 9 bhehadBidine-Alcaoxylic acid; 2-(4-

A S L
anoundartmixylie acion@éuetdl-2aEeahiono- bgngll) -3thiyerokya¥,8/9% 10etatratydiah- a
phar fplfjlgh ﬂrolm@ G o@(gl‘ceacfa% rda%an‘ﬁ)glaf-@céh%rg Bénzg-mqwé/d roxy-

pr es Inventi on a rovi des

conp orh&@é Odgteabyds §~é‘d9]ﬁ@f?r@i1wr0“ﬁe-§@ﬁ@0éﬁ*’é @eifnERerzoyitF&-chloro-

I NVenddnai-RhR¥bEESS, QHDE@@E d?f) [1 O\ Pheahthfine-4-carboxylic acid; 9-
sel ecti n-nedi at e? intrace

conpr PPN SRERTIYoXy @it ﬁBlofodoeﬂ“ﬁ)é ﬁgmrtetéﬂ?y%r?f?%%%”thm"“9'4'
anpundartiyliz acianPoLiChlomkbenby)-3- hchdibtyPQamethlanés!ulfdriyET 8,9,10- .
enbod[| ra H&%SH E}%?ﬁa%\(h? 'eqln Io?<$//l|cda%% ?J?{-ERB% dtf?enZYI%?’ hydroxy-7,10-

i nhi bi ate racef ar a
assodlfaAdBIiSHv[’t %phﬁndnthBM Setlicagoddic acid Sretiyl estar; @r(4-Chloro-

undesid,ef). R El‘HS)%/%érbbﬁE/I@(yWIlwdr& ?ﬁ [{@Bﬁ%nﬁmé '433' cp&lrboxyllc

adm ni stering t fecti ve anount

conmp s %ylﬁﬁ@f,u%f}&m%ﬁenzﬂﬁ fyéww—ﬁw@wﬂ%w' 88 10%etrahyaro-

err‘gootn TRRESantirfife di- SRR @lic eféld$ Q-Kﬂehlordimdylﬁ—?;-ﬁydr@iy@ -(propane-2-
unaesli

o1 et e S5 e Bl AR PB I RS iBage: 218 Gpioro-

unde sheney)-3-methokyoeT B, 10 teitaiydro-hensahiguipolieé-draagabxylic acid; 3-

erTboq_I dg&%plﬁé?ﬁmqi- - %g?-@téﬁ&/oqgﬁenzgﬁl?}gﬁr{ohr%h Bérboxyllc acid; or

undesiT rocess osclerosrs

myoc a2~6raﬂetyl wpqld@"r4-wlbr3 hs@ymaaﬁ& @-tgtmiwr@d@nm[h]qumolme -4-
i nf | angpgkpiclaclaonel  di sease, osteoarthritis, acute
resplrato dlstress S ndroneﬂ}gsthna

del ayed ty yRsddRAcierda)ss Wit B LEeSeR, 'nvgﬁté%rﬁi? compositions
I Nj urgpmpesin@a phﬁﬁiaaéutlaéllyeﬁgci:tme emoerilvah oorieduntiiagcording of the

mul t iig\lfJ tl? |r %ﬁ‘ da 'pﬂér aXeu%%%]%geptaso?c%rr]r er oy?}c?pletnnc auns,

neut r OST'S I'seas
gl omer ul oiféehresentdnventianeaisot provddes methods for using the compounds

disclosed herein. In some embodiments, the invention provides methods of inhibiting
selectin-mediated intracellular adhesion in a mammal comprising administering to the
mammal an effective amount of a compound of the invention.

In further embodiments, the invention provides methods of inhibiting selectin-
mediated intracellular adhesion associated with a disease, disorder, condition or
undesired process in a mammal, the method comprising administering to the

mammal an effective amount of a compound of the invention.
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colitis, Crohn's disease, necrotizing enterocolitis,
cytoklne i nduced toxicity, gingivitis, periodontitis,
WhemwslyRse ureni c syndrome, psoriasis, systemnm BCT/US84/037441
eryt hemat osus, autoimune thyroiditis, mltiple
sclerosis, rheumatoid arthritis, Gave's disease,
i mmunol ogi cal - medi at ed side effects of treatnent

associ at egh wnﬁdﬂpl’éféﬁ@d eRbY&inents) rthé @itié’a%@ N&&&&drScondition or undeswed
anstusion associ g syndrome, ' deep vein

I
Phr orhBEEL  hBREPE 1 HgRRane it B oS e mundogioal process,
at t acksn upMﬂrmmrcahboﬁasmabw di sease, netast a|S| S
i.ck I, ncl udl
but ot | I prPRRESbanp S, B G0 oty undesired
hear tPr ‘?C&W igreéhergsclemsis, estsodiisnenyeardielisfagiisre &egnauld's syndrome,

di so rlﬂ’%hﬁmaﬁ&? gl AReQe, Hﬁgga?!hﬁﬁsd a&[t@ Fegélf“atbrg p'ess sgndrome

undeS|{ ection process medi at

vi r u€sthga emplysempyde! ay?%pr%Jamﬁﬁe@s'aneaﬁnpn ghermal injury,

per i @dpatinientss alldhgicrohosphaloryehinig, %Lﬂih{)l&dﬂ@ﬁﬁimu@f syndromet3ﬁcondary to
O hode Bubodle iR &5 e S s8Y Bofe TnePytts. uicorative

u n d e§p|ﬂ'édCf|9h©E diseasesnenratiaing @siegocalitis paytaktnedndiickdntoxicity, gingivitis,

canc %Erlodénfntlér ﬁéﬁ%l ytfe E Qﬁﬂ}oﬁne E)Qc?rlagfa S ?@f%ﬁﬂc i L?’soer%ﬁerhatosus

condition or und eS|r roceS|sa
di sorHEIMAYEIRYaidEy rwlwfe sierosiel srbumatpid Whnﬁ@l@rgv&isadilsease

proc aﬁn‘:un(fkﬁj caem@ﬂ‘tﬁiea sie RIfEAS bf?l(r)eaﬁ?(eﬁt gé'go[r%rlﬁn{eidl hemodlaIySIS or

{ 0 I
Se] e FIRRR, BRI BHIF S BN pesoctleindbme cdoss seig rombosis,
i Mrunosdtalgé eadinarbdnsidne tclsénaie aﬁ&&(ﬁeﬂphﬁral vashalafBiBbase, metastasis
assogkab-eeh Wi Ltn I?:ah{e'?%‘#dk%l s)flgéir%mgg RIS ag)ruglé(ﬁ?mﬁ%q.l@ sickig,pell

furt her empodi rren I Sease,
or uﬁ@@%’?f@@omb‘@é@aﬂéa"ar&:onm tion associated with an

undesi r edintsbie ERPblimeRisORE %§ea§‘e0&.s&~6@\”%n%m§ﬁ 8Pun¥a%€ Ped process

t hr opbosi unstabl e angi na, _transi ent

at t abié, “”é%?" e Hgcgpn 9@§ﬁ§l’%ﬁd'ﬁﬂ?c§fé’a%'éac’f%ha @lﬂﬂ@e@na Ragasite, for
hear exdnanlé ginglvitis) perigdohtss, IRsmRic WRIMIS syntiRnd, BVGRRLI e

rov 0 ljorating an 12undesired
IomTu{r ?US%% ﬁgg&?aé%({es %Wea transpl anted organ

conpri si rig flﬁtﬂlm emisadiménty theodisdase, alispeder, zondigrostneldeired process
the isW&éEtés@bsth%QWnﬁmgﬂ ments, the invention

provi des nethods for treating, or anmeliorating a
synpt om df fthey erbeslimgiR therftiseape disesdemsprditinadtiuadesirbd process

anenisa,disease or disorder associated with an undesired immunological process, for
example psoriasis, systemic lupus erythematosus, autoimmune thyroiditis, multiple
sclerosis, rheumatoid arthritis, Grave’s disease and immunological-mediated side
effects of treatment associated with hemodialysis or leukapheresis.

In further embodiments, the disease, disorder, condition or undesired process
is a condition associated with an undesired thrombotic process, for example deep
vein thrombosis, unstable angina, transient ischemic attacks, peripheral vascular
disease, or congestive heart failure.

In further embodiments, the invention provides methods of ameliorating an

12



conprising adm nistering a conpound of the invention
to a patient in need thereof. n sonme further

wepdsmsTresit s, the invention provides net hods cRCPUSR0H1EE7441
identifying a human, mammal or aninmal as having a
bi omar ker for a disease or disorder involving
sel ectin-nedi ated i nt racel | ul ar adhesi on; and
adm r
t her ;Upng%gfega ‘nhﬁolégff &gg@qn a tra{wrsnga*nte% or@éﬂ‘u r[I)(EISlg% administering
d|scﬂeﬁﬁﬁﬁﬂ@T@Pmﬂmnmécﬁ@eEW@@@nnents the bi omarker is
one or NoN@sShe %Me@t@n%ﬂ&?&ovn%&ho&%r%ﬁ or
|CAM VCAM IL-1, 1L-6 Eot axi n T,
PI GF, aeshpratingha syrapiam sf 2 siekle svnsdinies Jar&xagle sigkla calsanemia,
DETAI doEpriE¥apeithiRiElethy Elamp@m %ﬂﬂ'nellrIWﬁfﬂ'Hnlt@a p@f@iﬂrﬂ%‘éd thereof.

in sone enbodi nd c oun
ant agoni z |I'}1§°r§egf Bb?r eﬁ'g)e %t %8 'Wvﬁ?tg’ff)’@é?wcfﬂsé'i‘etho‘js comprising
adhesi on. ldentlfeng erhumgnanapmele ahimagashayingi etiienarkéd fol adisease

adhesj QRotdRr H5&Y lg% &Iélh rﬁé&uaﬁé&‘%n&{ ?ﬂﬁﬁ%?ﬁes? n: &nd/ QJrh lgt\érlng to

of di seases an ers aﬁel
one cﬁa'drfﬁh"‘@”sWﬁWfT‘@h%r apfmal aéfrer@neym:egffewveuamw efrascompound as

TPg\S; | ,didclos8P A& eI m%%&dmﬁ&ﬁs ﬂ{e%&ﬁﬁrlgérn@é@rfg dr@fbre of CD 40, CD
Iont r a‘@ 'Q%Edggg&hgéfgﬁta &ATM ﬁ%ﬁﬁ%l”—‘1 dth“—&ﬁa‘iaW RN TS,

such @P-¢crIGR; GRE| A& cnd platedet @ldnutyds aguiidste@n i s
associ ated with a di sease, disorder, condition or

undesi red process in a manmmal, conprising
adm MEEMBESERIATEONammal an ef fective amount of a

conpound §he bR8eAtIHBREINPovidds SR SRS emgbﬂﬁ’éﬁ[@ rrﬁe’chocﬁ, and

condi ti ons and undesired processes amen
met hGAEPBINS X FNIRZENIEING Feleqipy-Igdiatad) inteigelidar @abgsiogy dnterfering or

whol |pye\/@htlngr‘sublarnterﬁd'llaléaﬁdlﬁélbﬁ %dJSQMI BoiRIhd €6htment of a varlety of
sel e%t ted, inter clf fu adhesi on, for
oPr

ot ahdelzdbl Asiferd hERE e bt SNaRitES htouah sy s of such
bact elfseasesaor dispuders. dihus ipsaneeserisndinnentd, thai prgsehbinvention provides

exanphdn s %gfawatl i u?lg(ﬁi'h Idpntd |B¢§bellm§'rgah¥§|6n in lérrﬁﬂ%r%al

syn dFOITE ocyte transtusion asso
synd rpéﬁ@y'af'med% Bl @leeﬁfbme@ﬁfsﬁmtré(?%llybbeqi hesied ispssbeiated with a

canc &fisbasd/ Aid6RIer, @6hditBRLN th%@ir&%roﬁsg FESHEMmaR 2m prlsmg
undesi.red thr?czglotl C roce ses. Nonlimting exanp

of t RAMBYENS; figlen sferdye amp 567 §°mﬁ’%'§9 ohbe .'ns/entlon
myocar di aDlseaEfeardmorws, deayiticngladd anﬁasmdd PBBesses amendable to the

Ir gl;lm%‘\r‘g;i?o oY t(li‘ ﬂ}‘%’?étlsogllléc?@gr g F[Ré)%é %rtﬁg\yhl @ﬁ%ﬁ? gé tr?zi":lracterized by

del ayug@pqrg@@el@npgng@qﬁ@j infegdetiylar adhesion, for example inflammation,
infection (for example mediated by a bacteria, a virus, or a parasite, including for
example gingivitis, periodontitis, hemolytic uremic syndrome, and granulocyte
transfusion associated syndrome), metastasis (for example associated with cancer),
undesired immunological processes, and undesired thrombotic processes.
Nonlimiting examples of the foregoing include atherosclerosis, restenosis, myocardial
infarction, Reynauld’s syndrome, inflammatory bowel disease, osteoarthritis, acute

respiratory distress syndrome, asthma, emphysema, delayed type hypersensitivity
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13reaction, thermal injury such as burns or frostbite,
experinmental allergic encephalonyelitis, nultiple
wW@e@an4i2sg ury syndrone secondary to traunm, PCT/US2004/037441
neutrophilic dermatosis (Sweet's di sease),
gl omerul onephritis, ulcerative colitis, Crohn's
di sease, necrotizing enterocolitis, cytokine-induced
t oxXi %éo‘ﬁon Qﬁéﬂ%b’@h@&ucrﬂ’&é Mﬁso&tn‘o‘sfbﬁe eQeéTErlléﬁHl Qllém‘@@m ¢
synd P , em c | upus
aut oﬁ"?ﬁ‘%ﬂﬁé ofrp§litisi 'BP'f'P'% Orgaf InfyrpPimdepmessesgndary folieurmat rsiugrophilic

art hrdefma&os.ﬁgwéet §d.§)éa%eﬁ§|@memmumlne gu@eaétweregm.@t@@hn s disease,’
side effe soc:| ated wt i)é/SI S

ect s
o+ aiafies aterooi aaee RRCHE  HH hdiiis, SSEP Bt ooyt
Sy ndrusetsic sylelepme), @soridsis ©ysteodd lapustamgherbtes@ngitditmune thyroiditis,
Ejlr zgzlléugtﬂ) S%c?e?@s?ﬂl%&ﬁ%%oﬁ&éﬂ'ﬁ}rilﬁg%'r%]\%gret{ &Taggﬁr%%wlﬂlnar %al -mediated
i nf esidesfiegs gi:te®§n¢ni\a@¢0¢@?d9/éﬂ1é1@modlawapaueelcaphereSIs granulocyte
i nt ertr%ﬁéfhé?&@éss%ggt%i?l b%rorﬂ_@ d8ep \'ié}?thﬁfn%gi@t udsfb\bf'enédgﬁ’lg transient

al so provjdes nmethods of treating o reventln‘g
undedich@BiciaHpeEt W%'ﬁh?fﬁb@é‘él%arldﬁeﬁse\ﬂtfﬁkﬁla“d congesiivei hegrt failure.

adm ni st errhél@fetcﬁors;ab@bswwmaés @I&ﬁﬂﬁ@dﬁibd%teﬁcblﬁjlar adhesion.
i nve f1o

bact dPi Hepgren Bvib 38 ERfoRT wiRanSoaftaiy dorarnugar

i nf e(uhd@nre@ misciers precessdrl aichamgiah gomptisirg, adpenistediantbistid snammal
h I

agggc?&a)t gaw%olﬁ%&qéﬁr e .ﬁf@&eh)c(ag%é‘wé %%ylta%dtbg%rb%fcféﬁé %rlnrus or
di soPdarasite, h’f’@fi exaries/ e syeh @@Pﬁ'%ﬁ@?ﬁ%ﬁt%ﬂplwﬂ%ﬁ%\@i% perigontitis,

adhe%b@ﬁlﬂl&&b%%yﬁ&bﬂéta’#éI'g?»ariuli)cﬁté%%fusn&ﬂ&sgt‘:é@@%‘ﬁr@r&ﬁe

di sorders a soci at ed %vl an ungesn red i nmunol o al
processesk @E‘éﬁ%ﬁ dﬁgﬁﬁ&lsé‘g? isordgrsthalinvolve sl Ctinmediated
eryt Ireeradiiok adh@lmh (ricfuai Mestdsteslsn Garickrs andrtiséaseb er disorders
Isﬁ]lﬁjrng oclséted vpﬁﬁﬂg}ng{agrg@%@[lﬁgl Cal %geésgeﬁs If d'e?%ﬁ%g pgcpnass

ass o@vwreld lumus Rrythemadiisas, y@tognmunel teyrkiditibendtiils scighosis, rheumatoid
f urt BafrteXarmt §dis§aéerbn9 AR JIS AR R At k| dR R sre Sirt?elaﬂnent

patients general |y receive | nmunosupressive therapy t
i ni FFPE] éV'ﬁB‘d?g]OSialyF“Wr'GquPB?réﬁ'ﬁ| on of the organ.

Typl cal i Aiithes ehinESis eorg@erdnsplusietbnl @herdin@atients generally
her a%)eut i C

| ud I
ana. TRePBITmERu e ferhbe s mEmEe s PoRbihig Sdten o e
conporgad. dypitehenrmosutressivecgenth esador such theramkutioretirs include
pat ' %{/Elosbgm{e Fa?b?ﬁgcutn Eﬁd @Er%ﬁﬂué rﬁsrb‘?r@ @%od’irﬁerﬁs @tlﬁlﬁ%n?on a

w t h one I MMUNOSuUpPr essi ve a
in s@ﬁ@p@wﬁ@ﬂthﬁémegtlontqae b@@ﬂmwtﬂuecbm ﬂnmetlentvtemqetyﬁ theagigan

be agghdpamt BcBRjuRioAR Witk bEBE more such immunosupressive agents. Thus, in

some embodiments, the compound of the invention can be administered to an organ

for transplant, by, for example, administering the compound to the patient prior to
transplant, to the patient after transplant, or directly to the transplanted organ itself
either before or after transplant (for example by perfusion), or in any combination.
Thus, in preferred embodiments, the compound of the invention can be administered

to an organ in conjunction with one or more immunosupressive agents; i.e., the
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for transplant, by, for exanple, admnistering the

conpound to the patient prior to transplant, to the
wQaioses2safter transplant, or directly to the PCT/US2004/037441

transpl anted organ itself either before or after

transplant (for exanple by perfusion), or in any

conbi nation. Thus, in preferred enbodi nents, the

CONMREmPBurRe cahibe aldﬁw\/rﬁféré@lat th@parhetiracl Bs om Bﬂir&tﬁr&ﬁuﬁr@ss&ﬁ@ agent, or
organ in co

et &0y Yre g iR e R R B ) B Hfourts

t he iste®rdgdnnee patienin i NMunosupr essi ve agent, or at any

ti e dur g, R B0 EBBOSHRIR AR LR cAPRBliaed i EEAl

in effect V& &AOL organ-or patient
exargohesiorofhigh areeswasble inibe TieHgds ef tae inventien dﬂcwe Gondmons

I nt earsg&llalt%; i APRRRLRM t%h@&lﬁr&&ﬂ”&&@a%pwebb Qein thrombosis,
the invention inclyde co |on soci at ed

Wit W”é‘i@b'ﬁr?G@@?’rt@&s‘FWr'%%@tclaga%iso%eé@ era "(?fsc éﬁ?ﬁla\%e Qkep

vei reohfdsavRsdriTailuwst abl e angi na, transient ischemc

at tacks, Tﬁglrgclé her lg%’tﬁ_; nge lrong‘rsg(ﬁ gSSe i et AL &‘ftoysqckle

heart fal oun ventl on
f i ncbyndremies foﬁwampba;tcmemell afersig, cﬂnﬁen mﬁ@r@n@gne ¢rgpore

exa'@%%to%s%?%&crf&‘édrd ema, and in anmeliorating one or

such di sorders. n some enbodi ment
the c orrpdﬁh?ﬂ!%e enbaditaents hergompauds i thedrvention ff“@éﬁﬁﬁm’ea’fme"t
of tdh %n@?&érﬂ@ﬂﬂféﬁé@&@ébs% SIRAGesoftee Wiiencianomistered indudtbination
adm nj st er:? s ot her

h t h
agent' th other q %gen{I ntﬁgf)%ng)ﬁ,'eo goqo%arﬁn%b 53y 62% ¥he compounds
conmd thedsvedtiort ¢ Hensfiialy beadrainisteeevitb ipefienits wittoescular diseases,

adm n%]f' SRRECAS c%%b@%{ygr.éeg o ARl SRRESto, 2 coronary

onar sease, | ncludln
not Syndrptrede go N&euﬂ sirakep. map@er@yﬁgqu@&élsgaﬁegnclucﬁng R

strqke) %era@@ﬁér? heL#k), vAs Qéﬁ;ﬂfelrﬁh&ﬂﬂ)‘éﬁs | dMrgUeHine a‘ﬂﬁ@latelet

(pert pheral ar | sease) vein thronb

2l orRgelh PPN FARPY oraseef'@a@{ﬂ/’oab%fmog@%eﬁ SUEh B, IRFiRTgRIS Statins
aspi other suasislé Qﬁtl-blbiléleglagﬁmchﬁrﬂthplﬁSn(mutatbrsimll be@ppareatipthese of
stati er suitable anti-platelet agents and |ipid
n'DdLﬁkEItQ)PE be apparent to those of skill in the

art. The The m:pmpmmsis of the Ineention &urtheoiindfusetmibe teaimgniefdliseases

oy (BALA R hofle o) Aseatos oo ippe kb
biomarkers include, for example, CD 40, CD 40 Ligand, MAC-1, TGF beta, ICAM,
VCAM, IL-1, IL-8, IL-8, Eotaxin, RANTES, MCP-1, PIGF, CRP and SAA, as well as
platelet monocyte aggregtates.

Generally, the methods include the administration to a mammal in need of

treatment a compound of Formula |, Formula I, Formula lll, Formula IV, or a
composition comprising a compound of Formula |, Formula 11, Formula Il or Formula
IV. In accordance with some preferred embbdiments, methods of the invention

include administration of one or more compounds having the Formula :
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bi omar kers include, for exanple, CD 40, CD 40 Ligand,

MAC-1, TGF beta, | CAM VCAM |IL-1, IL-6, IL-8, Eotaxin,
WORRNGFRE2SMCP- 1, Pl G-, CRP and SAA, as wel |l as ptHUS1001/037441

nonocyte aggregtates. Cenerally, the nethods include

the adm nistration to-a manmal in need of treatnent a

conpound of Formula , Formula Il, Formula IIl, Fornula
'V, or a conposition conprising a conpound of Formila
, Formula H, Forrmula IIl or Formula IV. accor dance
with sone preferred enbodi ixenh s of the

i nvention include adm ni gfrati \r nor e
conmpounds having the For : nithe
constituent vari abI es are|as def| héjl n-sone
enbodi nent s, A atons to
whi ch they are att ag ' rbocycl iC

ring or a 6 nenber carbocycl| ring optl onéy—2
substituted as described above. n further enbodi nents,
Wand Wtaken together wth the atons to which they
are attached forma 5 nenber or 6 nenber heterocyclic
ring that is optionally substituted as above, e.g.,
havi ngetgn the c8nstifuedt Vadaldesome assefined hetsirch t he

het er oat o [ |
from, Tﬂgébrmez&‘*{:\@’d suéh 1%@8 %??&ﬁ?«gﬁ% H\Mh ?%oﬂ%ﬁseg which
tetr ém%yoﬁr@ﬁﬁﬁCbp%@ﬁé a %nm@rggqbp@@}@mg orab member carbocyclic ring

tetr %EM&"&W éﬁtﬁﬂute@ IaB Ve cabat é’dbwe' mfdﬁ?e@ lbinBBdiments, W, and W, taken
t et rahydr ol m dazol e,

t et r PR BIR EA! Qns fgg\glg%qhqf Bﬁ%?ﬁg?qi fprm& 5 member or 6 member
di hy dietwodyum ring thelt Btaptidnatly abgtituti me abokichy.dr, dyingup to 3 or 4
tetr dr ran xan i ' ,

di hy%regﬁy?(?'ﬁ’? Whlgn % %thho?gopggr; h%l{ér?lgag?nﬂse ’are rlr%dre,gﬁ%cfelnﬁ)é ?elected
t hi oxmmeQ, N.1§ mﬂi\dﬁ&h alucimes pypiplidios, @yrrelioe ghiyahydrotiiophare,

thio Qﬁféfﬁl%thl&ﬁﬁ@ﬁ@ Qétf%hydrmu%zélhﬁirof%ﬁzlmlo%zolﬂé qgiré%j@}oﬁn idazole,

i soxaz hi azol t hi adi azol e, i sot hi azol

pyri diilharémpwqu?nt%rrqbédrow@% Reazoliey BiReriing. firydiopyidine

SROUH&rdP@drﬁQ}rﬁﬁ\et @Wdrdﬂ?ﬁn?ﬂeﬂaf@ﬂﬂ)p\ﬁ/ahadﬁ@(anbqg;ﬁ%etrm{e Wi th
the at ar e

N e T S e e

t he Ipgndebhstrpteyen, farad, tMoplemeal pysazolesiatidazalecckazole, oxadiazole,

accoré@(gtzto% \MIééal éﬁ{%la%lgfl%tﬁlgg)l&??@%& wrﬁidlng%y%gé ﬁfran and

the invention m ni st one or
conpdiazins. Hiaghpwg be Rete¢-ghabyherein W1 and Wz taken together W|th the atoms to

which they are attached form a saturated ring, such as a piperidine ring, it is
understood that the bond between W, and W, remains unsaturated.
In accordance with some preferred embodiments, methods of the invention

include administration of one or more compounds having the Formula il:
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16X wherein the constituent variables are as defined

herein. n sone enbodi nents of the conpounds and
woreiohodrsof the invention, Y is CR R, preferadlusido4/037441

and nore preferably where X is OH n sone particularly

preferred enbodi nents, Yis CH, Xis OHand Zis

aryl, nore preferably phenyl or substituted phenyl. n

some especially preferreﬁ enbodi nents, Z ijs phenyl

substituted at the 4'- pos tion. n sone enpodi nents,

such 4'-substitutents are i cC groups

such as hal ogens, al kyl,

per hal oal kyl , C*t hi oal kyl

nono- and di - al kyl am nes

enbodi nents, preferab

| ysdl f on nides, and
referr ed
te t hose

wherein Y is CH, X{ Iﬂ,éﬁ or
substituted phenyl a , 1S @nsratz

hydr ophobi ¢ group suﬁg as halfogens, al kyl,

per hal oal kyl , al kyl q,perhal gg, kyl, C*thioal kyl, CN,
aIkIysquonan1des none: dialkylanines, or aryl or
substituted aryl having to 8 carbon atons, wherein
t he substituents are selected froq]halogen aIkyI

al kyl ,

n
preferred W@ﬁ'ﬁdﬁf“?@?ﬁsy“e@m%m%ﬁ?% d?ﬂVfd h%e'”x and L
are attachesbnad erbtilirdents & -tigaebrpopnds éndonﬁhdlfs of the invention, Y is

e SIS PRI L O e

and b)refereeceemlbodsmf@ ¥ iH6Hel X is PH andtdis rarxb sl preganaldy phenyl or
d

an d (Skﬂgér}@ﬁeecg%lﬁéﬁ R Bhe ggﬁ(fthl? E@er%dkeﬁﬂ)@ﬁlmeﬂ% Z@ph@\yl Q

ndepen referab
sone sEhgbdethalibes- n@Slr@ gn S%ﬂémaoq"@e%iSe‘iUH@ﬂeSl’BBtH'dfentaﬁE? small
Q, Qy@r@ﬁhc@@gﬁr@u&%ﬁh BSIRERRRNG ETV lakyCHR, perfdigfien, @,y alkbl, OC..

and FETRIAID Lo PRy NeTyPUIEREeD. SRafabho SR

are each CGHsamenprsferred embadiinergs tpsefedably dutinot liroited! ta traxse wherein Y

bond %&ﬁr @6?—'; ﬁ'ﬁi‘@ p%ﬁ&ﬂ'apéubsﬁtﬂgd Ghefyl as &s3ALIRLBIE R, is a

each
small hydrophoblc group such as halogens, Cq alkyl, C1.s perhaloalkyl, OC4 alkyl,

OC, perhaloalkyl, C4.¢thioalkyl, CN, C4.¢ alklysulfonamides, C4.s mono- and di-
alkylamines, or aryl or substituted aryl h‘aving up to 8 carbon atoms, wherein the
substituents are selected from halogen, C4.10 alkyl, OC4.4o alkyl, CHO, CO;H, NO,,
NH,, CN, CF; and -OH.

In some preferred embodiments, substituents (Y),-Z, X and L are attached at

the 2-, 3-and 4-positions of the quinoline, respectively, as shown below in Formula [1:
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n sone enbodi nents, n' is 0. n other enbodi nents, n'
is 1. n sone enbodi nents whereinn'" is, Yis CRR,
wee@besrsy CH , preferably wherein X is OH  PCT/US2004/037441
Preferably, L is CHor an ester thereof. n sone
enbodi nents, n'" is 0 and Xis OH preferably wherein L
is COHor an ester thereof. n sone enbodi nents, Zis
selected from (a) a five-nenbered heterocyclic ring
containing one to three rintg heteroatO'» sel ected from
N, S or ; wherein said five\pem S -rocygllc ring
is optionally substituted st tuents
sel ected from hal ogen, 1-1 , NH ,
CN, G-, and COH, (b) a sjix-nenberled hetermcyclic

ring cont ai ni ng one to th 45 sel ected
fromN, S or ; wherei [ ', et eyl i ¢
ring is optionally subgtituted|by froml to 3

substituents sel ected|from hal pgen, al kyl, ‘al kyl, CHO,

1a, ON CF and oH, 18(c) a
bi cyclic ring rm|etyo 0 ycontalnlngfrom1t03
ring heteroatons sel ected ®kom N or ; wherein said

bi cyclic ring noi ety is optionallwysubstituted by from

:{| L&? > Stltue men%'\f;’ led fé mdhalaag%)aﬂeelc@élrﬁle%ds In

and mtheaetdbc(ddjlerw kkemzyiondmprhﬁ thgile, each sipgie hgmdsy amhQ, Q, Q2 and
each p@qﬁ ut ed by froml to 3
substdljt u%%cgrhsdg %@?& %h)bﬁewg&gbh al kyl , phenyl
benzyl , obmmseleml@swssl, k'SEQDb a 'SS@'WHQ?HQI &l Q, Qsend Qs are
N(CLeQ&rkaée &ﬂ{ I\/Ie CO Et, CO JPr,

O

IR i R

enbogref@ablg NHRprafwblﬁam’(Eran Qz iandl eparedach Cy,.hydr ogen,

| kyl hal I .k
ﬁal ggen [ S%@;é%( ’ ,ﬁ@“,é{zﬂd %ﬁ@o%@%r%?&%%hu?legonds, and
H (GHQ, @ 4Rd, Qs@@é&h CReOpRferaliCR.R , (CHz) SO NR R,
(CH O) NR e Moﬁ%men@r ¥lis Q. hﬂo;?rﬁe‘?‘é%%&meﬁgq R 1. Insome

C(O a et erocycl o,

oc( o)eﬂ'ép@matssd\{hgrelr@ﬁﬂ Y lgﬁ&, B@ant&y CHa, preferably wherein X is
OH. Preferably, L is CO,H or an ester thereof.

COH C(=OR, SOR, f[o NH ¢

In some embodiments, n' is 0 and X is OH, preferably wherein L is CO,H or
an ester thereof.

In some embodiments, Z is selected from:

(a) a five-membered heterocyclic ring containing one to three ring
heteroatoms selected from N, S or O; wherein said five-membered heterocyclic ring
is optionally substituted by from 1 to 3 substituents selected from halogen, C1.4o alkyl,
OC.10 alkyl, NOz, NH,, CN, CF3, and CO,H;

(b) a six-membered heterocyclic ring containing one to three ring heteroatoms
selected from N, S or O; wherein said six-membered heterocyclic ring is optionally
substituted by from 1 to 3 substituents selected from halogen, Cy.1o alkyl, OC,.4¢ alkyl,
CHO, CO,H, C(=0)Rz0, SO2R20, NO2, NH,, CN, CF3 and OH;
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C(Oarylal kyl, 0C(O aryl al kyl, Qarylal kyl, al kenyl,

al kynyl, or NHCOR . n sone preferred enbodinents, Zis
wWEb@aph7268 substituted phenyl. n further prefePeBUS2004/037441

enbodi nents, the conpounds of the invention have the

Formula IV: COH (CH R IV wherein: n" is or 1; Ris H,

hal ogen, OH, CN, SH, al kyl, al kyl, perhal oal kyl,

thi oal kyl ¢ Q%ié}/cne m&‘ﬁ{o%‘i)p@d'tl%hally%?Ni’glﬁ@glﬁﬂmsﬂatb% rﬁp%téte?&:@oms

sai d heteroar can eac t1o subs

W th SEIECtF%fr?rH Q yehetain %?é‘ﬁ*?‘@’cg‘“e!"@cm@ﬂtyﬂsr W%‘V@Q@ﬁ'tu’@d by

tOl; &din 19613 Sibktitusatdeslectealifom hail(dg@ﬁ f‘@Ja%ﬂ(:ka)baéltﬁlﬁyl crlﬁca 1?102
io sa an I oal ky

can gjgé é%p(ﬁpo%égh'fﬁb@%%bgﬁ L%'gé) ap% up to three

subst i t ue@) s beetyk atgidhyfl,rop phérgl m@aach@ﬂwhﬁhhs cﬁiﬂonéﬂtrlsubstltuted

glr k%'g 388 1to ﬁ%ﬂg\ﬁ SR sksgecf%g(ﬂ'o% r]a1oggnlé)1 IdWI hén ] gél}%yl

I N sal
can ©abbb el 9G:Nbe SbE(G skt S,@szCM@"wba Chb@ROH, COZH,

SUbS*C'(LM@”éé a%@zﬁﬁre@%b?rgg% 6@163 BTG . SMRYI), %0%1 Mﬁz OH,

al ky j d 'Thi 04l Kyl -

ey SEne HRArRC R Aok BN g B ) o () - (o

) -NH, E(ﬁ?ﬂt?er efbbdients, R, an@bb@'kz%ﬂdeperﬁi@mm‘fydwgbﬁmm
S|

§2Pe§?$35mp8rﬂaf°ﬁ§y' ute B et PG Sty ddsh oy, qay on,

S;I NH, ((fl‘ﬂz)nBS@thy(DHz)ﬁﬁ@dh’a(%DnEﬂst OQ%ERSOQEQP%W

t hi o _
abikeyls aﬂRﬁ@%l—@ﬂ&?@ I, SNRBt'ﬁ iyl érB{}/% (FO)Rg, C(=O)any,

substitute
phen{(=50 P?témé}“’éb (=@)ae/l, ﬂfén??hei%o@db @rvlu%@te@pyqlme

4- pogid (}9 lalklvleb@@O)a@raﬁJyﬁb@mamyb)élk@nﬁ L&J@hw él'ENl-liCORB
sel ecte m onS| S

2 SR plsome arater e e s 1 eyl of Stheg ARG

and CIZF , Inpurgfeeprateimgd byb&diments, the compounds of the invention have the
Formula IV:

wherein:

nisOor1;

Ry is H, halogen, OH, CN, SH, C,. alkyl, OC4 alkyl, C1.s perhaloalkyl, C1.s
thioalkyl, aryl or heteroaryl; |
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and OCF . n some enbodi nents, R and R together form
unsubstituted -(CH) -, - (CH-, -(CH) -NH, -(CH

WO Nids Q288 Or - CH=CH CH=CH-. n sone preferred PCT/US2004/037441
enbodi nents, Ris H and R and R together form
unsubstituted -(CH) -. n further preferred
enbodi nents, Ris H and R and R together form

unsubst i t ut ed wl(e@éﬂn)sald agnarﬁd%élchﬁéterﬁéﬁfc%hre%?h optionally be
enmbodi nent and R togét her

unsubst i t ﬁl@’éﬁt“teé(‘ﬁﬁh)“p jhree sybsfitugnts ?W%’éfo”ptﬂ%@gﬁnr @4, CN, SH,

enbodi menNBl, (R bikylHDCanalkyR cala@emabalgﬁtah@mgmrda]kyl and
unsubsti t ut ed

enbodi ment s, here'ﬂlsa'gr?é‘cgkgh(gcﬁ qjq%b%rfd:%rﬁ iggliyl can each

opti onal | 9P®0@ls’thetslubﬁwtec(ﬂlﬂh Yp toNie€blLibstituants sefected from halogen,

pfeferredoﬁ”@ﬂdér?‘?ﬂil&” gﬁg‘ﬁlkﬁrcﬁ %BthloEM@%h@” nzﬁ/pes

t he compounds 2 ro-
] qui nol i nBds ayl qr Bgt)@pqa% V\g‘@rqy‘i Sazd @Q(Land said heteroaryl can each

Chl Obphdhbw SubSkittg €l Wk Mp 1 thre8 sliktituhtsaBeEa FBRMERGE oH,
qui n

-4- b
e 52y 5% 855 Bl il §rvcinb s Beoainy nbCos thigekdtanshy
dr o- benz oyigrejoiRaodnidites thbgethanrfomxyCHg?-a(cClda)r 1}-_(|_CH2)2-NH-
8- (4-/6h| poy=n , I Q- -
ZOS:yclggi gm égp t h%ﬁl-}esﬁt Yéf %W‘g""”}& Sé',b SHficted with up to
8- ( qthreg wbgﬂt%}tﬁz ctezifrgmj’mg)gy)@ cgnsisting of halogen, OH, CN, SH, NH,,

di hy@&tqsakip py1r6rp@hg[o%|kz|- 6(7-@}440%4,—\@ earfr &anRgghi ¢ aci d;

or o- ben
hydr oxy- 7”§°@ef5‘%9 %{'\e 'ﬁy'a?fsbs ARy pehshiyted iyl raelatablyaptionally
xyI | sutstiuttd phenytt PieferaBIg telgheny! is substltuted at the 4-posnt|on thereof

oxyl gr%ﬂgr%; y(ga ﬁucoh ltuer%%Qleethd }rom ’[hey gr(r)gpxgo%&s ng of halogenC %H CN,

Di chfor NB@@WIQC& By damkQCHs, Bre@rdidy hattgeatand QalFe i erbrably by Cl
qui nghd @g,:4 carboxylic acid; 3-

Hydr oxy”~- ~hi ophen”-yl met hy 13-2. i O-tetrahydrobenzol

Jqui nol i H@'SO'BQPB‘BS&@'WP@S&& and Bas (@gsthes form unsubstituted -(CH,)s-, -

] t hi @phgn- 3-yl met hyl ) - 3-hydroxy-7,8,9,1 -

LTI REER g s sac € ool
, 8,9, 10-In ebmabgetbrmbenmoﬁlméhtqulknell—ﬂ ast Ry, @ad Boxydetiter form
0 ek I, ot
Hyi@g@;@r fqrn{ qusg@tlt -Iﬁ(\}ﬂ*i)en tngfirther preferred embodiments, R, is H; and
hi Rp téﬁ(ﬁ‘ R 1 %é@ﬁir m‘lln)u]nSJ bsﬁtu%dl& H.BINFRDYALA %%P{)/e?e]‘rghl :
|

W%Y?WGCZ‘?{ ﬁﬂsdi)r?@i% R34_ %ndrﬁgg fegetherformn gnsypstituted -CH=CH-

CH=CH-. In some further embodiments, R is H; and Rys and Rys together form
optionally substituted -(CH,),-NH-CH.-.

In some preferred embodiments, the present invention provides the
compounds 2-(4-Chloro-phenyl)-3-hydroxy-benzo[h]quinoline-4-carboxylic acid; 2-(4-
ChIoro-phenyl)-3-hydroxy-7,8,9,10-tetrahydro-benzo[h]quinoline-4-carboxylic acid; 3-
Hydroxy-2-(4-trifluoromethoxy-benzyl)-7,8,9,10-tetrahydro-benzo[h]quinoline-4-
carboxylic acid; 8-(4-Chloro-benzyl)-7-hydroxy-2,3-dihydro-1H-aza-

3-
]t
no
3-
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t et rahydr obenzo[ / 7] qui nol i ne- 4-car boxyli c aci d;
3- Hydr oxy- 2- (i ndol - 3-yl net hyl ) -
wQ@ 285047288 t et r ahydr obenzo[ / 7] qui nol i ne- 4- car boRgT/U82004/037441
aci d; 2-(5-Chl orobenzo[ ]thiophen-
3-yl met hyl ) - 3- hydroxy-7,8,9, 0O-tetrahydrobenzo]
] qui nol i ne-4-carboxylic acid; 3- Hydroxy-2-phenyl-7,
g ! ? 2 %9015p%“a?zl']‘|¥§%9'\'agﬁg-%pc[am&ﬁ|Jc re]l&ld! é‘-&f—éﬁISI%[&%M)l-'}-EyOaFgXIyEE, 3~
Cy an@ihydizit-pumlofi2hhlsuipolineds-eartieyliceacica fi Pl <>l iarbeizy]) Gu

i nol i ﬁ@@h@&&&é did%efl l
o Ca?(ggér B0.1¢ hg er %o)gl%qumo ine-4- carbox lic aﬁld Trleth lammonlum

[ h] quraﬁl?ﬂ”F?fg -(4- c%lg;og@w%ﬁdwygggxxgumohne 4- carboxylate 2 (3 4

2- (4D@urd&ajéa33}|y3:ﬁyuzwy)7 &, h&-@ﬁt@xyﬁﬂbe&z&h]bGinblﬁlbf@&}f&fxﬂmthmd 3-
enzo

o kOBl er 2 v R Lo Blrbisrereneatiaring g

ne- 4 -acidz3-(Eexyd[blthiepbieok3- ylmethyl) -3-hydroxy-7,8,9,10-

3- Hy?ét@wdrgbmgnﬁhﬂxltne%.&r&xm ol 5 HRLREAOL LD

oline-4-"carb
2- (47 &R HH@%@/HEC}PWZ@ sy RRiBSH-carbgxdic a0id: 2(3-Gingrabenzyl)-3-
, 9] PhRgdraat s, 9|10l’ﬂ&ra%y&@bém&wq'uﬁmoﬁ’ﬁé'-zﬁearboxyhc acid; 3-Hydroxy-2-[2-(3-

R AR R T ——

aC| d parBexgtanaagid;- Q—Hydkoxyht-ahlobrm@jflmethyl) -7,8,9,10-
r%giij«{tﬁ%ié;ydg%qeﬁgo?@ﬁEﬁﬂ{n%%h"i‘&}‘bdo&ﬂfc[a%rd?imgr&?ﬁﬁ-'{‘ SN GR
Chl or §- %‘é)wt.@w6yd@bénwv]q®uth@+ﬁmnyoowhea@d 2-(5-Chlorobenzolb]thiophen-

0 t ebfyf#ﬂéﬂgﬂ)% ﬁy;Hrc%yW@@@Ee@r‘é%dr%nf’o[h]ﬁ@iﬁ&ﬂgw Ld=fo AGilcGrcid; 3-

chl or o-benzyl)
o t eﬁw‘grﬁ%% -ghenyl-7 §Pﬁl@éﬁtéﬁwwp&ePﬁ?éhlau'eca'ﬂﬁ&;@@rh%yl@@p@‘ 2-(4-
9 Cac!;wm;énzﬂ) ﬁ-ﬂyd?bblyol @Qheﬂé‘tbéh)dr&bBNﬂIWnolme 4- carboxyllc acid; 2-

aC| d?"r égrgéﬁtzb{_?@? )215 Eﬂlr%)m off gﬁ@ﬁ Fn GCI)”O lbenzo guz_ilrgo ine- car%oxyllc

3- hy deidn@y4CeBh@nayBbereyly-atmydioxy-T, & Qgppétmmmbmentd[mqwﬁolma 4-
r box

Benz%ér%)&gﬁ’cgéecﬂdz gggenz I-3:hy ygrpxy:- %1809|’ 10 0- tke)trahi/dlﬂ% bejl:lz%[h]&umohne -4-
0-t e3r QWEFr iq; 8; *@/]drﬂ%éﬁ Pt 196, 10-tetraimyisioxerizolhiavingline-4-
2 ( 4céab<b>@r@achw szldﬁo?ao Béﬁi&l%éhy&oﬂﬁ? b@%&@ﬂrét@aebt 7,8,9,

r ofl é ant hrol i ne”- ylic aC|d
2 ( 4 -): go E‘d? ); (A}-O_I_'n@ro benzyl) 3 hydroxy -9- lsopropyl
21di nwm@ t%k{ydr,oﬁ]! PipeasentticlpbidrarsbxPicdiciagBenyi-2-¢4-ambr-

9 et %A)a,}g c?)r%)lz égé 1@%t%{hg«?rﬁjé§igger’_a|_n qrolme -4-carboxylic acid; 2-(4-
J pheﬁbdﬁltomeozyl)rféethyl Tiysleaxis @89, | @ tetrehydir@Hedlphenamtbiotime-4-

2- (4ca%x9ﬁcoach;e©z&ehﬁ,r z’aw&%rswnzzr)m@me%??%t@/ métréy%rolo

tetrah dr o- henant hrol 1 n xyl1c
2- ( 4l h@F%““Ef@H?y‘F -§araoxylicRcisk y- C@IQ%WQYb%rﬁﬂecrﬂor o-benzyl)-3-hydroxy-
sul f na;gl1))J:8tra$1y&o:t©91pﬁéﬁaawam4[obrb%kma%a@n§ RERIoy PR AcHico-

ety S hdon 6 S BT Hehenariyeior opressa e b

oxyI B@zayj13epen3eyloxy 2-(4-chloro-benzyl)-7,8,9,10-tetrahydro-[1,9]phenanthroline-4-

Hydr fb)f%xghcfélcﬂeg 841 bﬁl’odb lyénzy )-8 h?drgvgl - LAY fc?nyp 7 §2901[0h] 9

ui nol 1 ne-4-car
tetrahydro-[1, 9]phenanthrollne 4 carboxyllc acid; 2-(4-Chloro-benzyl)-3-hydroxy-7,10-
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2-(1-acetyl - pi peridin-4-yl)-3-hydroxy-7,8,9,10-tetrahy

dr o- benzo[ h] qui no)i ne-4- carboxylic acid. t will be
wap@ens2end t hat conpounds of Fornulas | 11, |1PCT/ESH04/887441

can have one or nore chiral centers, and exist as

enantioners or diastereoners. The invention is to be

understood to extend to all such enantioners,

di aStcﬁfy@w B, @]ﬂ%nﬁh%?&ﬂﬁ@@ QIJL%Llﬁlelc AL é{ﬁvl @Qter 2-(4-Chloro-

t
BTN B RBP DR, 10-oE 1+E Frenras 4 clcarboxyic
unpr ciciorsedtay eb@r; I'Z£(4thldr@ﬁerﬁ‘z@ﬂ)¢l3%}ﬂn@§y—d%ﬁ§rﬁ/lé@5’?ll ?g @Ielloﬂetrahyd ro-
RGN PR LMY LN N T
substsulfanyh7,8.9, | G te@ehydro-Hiol@ehanthiohrer £ odrboxyfic &cid; 21-j(4-Chloro-

us .

Por oA L ABY 8 SN D oA M4 Byt TG epiis
moi etHYEXy-Rpipenflifidy4 & Y1 G-ighahydembanzelplquimolriest-cagboalic acid; or

ol ewh%&etylﬁsf@mmnasynpé hdHEy- ﬁ@,MoH@tmﬁwre%e@IoﬁgﬁgMﬁo

e ar include without limtation -
shom/r‘fa'ﬁ?@‘@‘v‘\ﬁc'%HN Nw// WHOHOH WFU SONH O -
R , NH whetlteilihe tRdestope et tampduhasof-Folfulas CHl, IRRaaw cai?1r have one

be n z %L mo%gr | ctenl%rsp Qﬁ{#xst ?as 8’933’&%%‘9@'&% Q%E%IE?%F}S&#@FWPM'OT‘ is

subst
al kof@be understood to extend to all such enantiomers, diastereomers and mixtures

thereof, including racemates.

Itis contémplated that the present invention also include all possible
protonated and unprotonated forms of the compounds described herein, as well as
solvates, tautomers and pharmaceutically acceptable salts thereof.

In some embodiments, substituent L is CO,H, an ester thereof, or a
pharmaceutically acceptable acid mimetic. As used herein, the term “acid mimetic” is
intended to include moieties that mimic acid functionality in biological molecules.
Examples of such acid mimetics are known in the art, and include without limitation —
OH and those shown below:
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t hi oal kyl, -CF , halogen, -OH or COOH, is selected

from-CF, -CH, -NH, phenyl or benzyl, where the
wWEhbeapk7268 benzyl is optionally substituted byPCpUSm®04/037441

t hree groups selected from al kyl, al koxy, thioal kyl,

-CF , halogen, -OH or COOH, and Ris selected from-CF

and al kyl. Ester forns of the present conpounds (for

exanpl e conpounds where L is ap 23ester of CO H) o
i nclude the ph naceutrcal“ ceptabl e gster forns
known |n \art udr se whi gh can be  nn
netabol ed nt ot heNfree aci d. form{ suc qa free
carboxy cid’ Mol , such

correspondi|ng aIkyI sters (e.g., alkyl of 1 t% carFon
atons), cycl oal kyl lesters, (e. g , of 3410 carbon

at ons) , myleﬁms(eﬁ_ of 6-20 carken atons) andy
t Ier eof (e.ql, 3-20 rin

Oat &rs)oCan &d adCor dithg
to the invgntion, where |al kyl esters, |cycl oal kyl
esters andlaryl esters dre preferred and the al coholic
residue can carry,further substituents. C -C alkyl

esters, N est%wég_@uch aswLne met hyl NH
ester, ropyl esyer,\i sopr Pyl\este 2
butyl e eeﬂer _bu vl e Bentyl
ester, isopentyl €&ster)N neopent egtoeér , xyl ester,
cycl opropyll ester, cycﬂopropyl t hyl cycl obut yl
ester, cyclopentyl ester, cyclohegyl ester, or aryl

esteré’ uch as the phenyl ester,

ester arﬁ‘p rticulfarl preferred
term al yI §§ gars
to dendf' dr@ ar groups inc

branched apd cyclic |hydrocarbons, {e.g., of 1-R0, such
as 1-6, carbon atons, including for exanple but not
limted to nethyl, cethyl, n- propyl i sopropyl,

cycl opropyl, n- butyh ec- bagyl s tert- bmgyl OH
cyclobutrbNHﬁyclengpy nethyl n pentyl |sopentyl

tert-pentyl qyclop Qtyl cyc Hyl o N- @xy%,
cycl ohexyl, an ;h/oughout this
specification, it shoul®/6 understood that the term

al kyl is intended to enconpass both non-cyclic
hydr ocar bon groups and cyclic hydrocarbon groups. n
sone enbodrnents of the conmpounds of the invention,
aIkyW @Pﬁups are non-cyclic. n further enbodi nents,
Ra is selected from —CF3;, CHs, phenyl or benzyl, where the phenyl or benzyl

henzyl ester Oyt ol yl
lAs used herein, the
) R |8l ntended

gl ng straigiit chain,

is optionally substituted by up to three groups selected from Cy.5 alkyl, C1.¢ alkoxy, Ci.
s thioalkyl, -CF3, halogen, -OH or COOH,;

Ry is selected from -CF3, -CHj, -NHz, phenyl or benzyl, where the phenyl or
benzyl is optionally substituted by up to three groups selected from C¢ alkyl, C1.5
alkoxy, C4. thioalkyl, -CF3, halogen, -OH or COOH; and

R. is selected from -CF3 and C..s alkyl.

H

Ester forms of the present compounds (for example compounds where L is an
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al kyl groups are cyclic, and in further embodi nents,

al kyl groups are both cyclic and noncyclic. Al kyl
wW@e@spps7266 t he conpounds and nethods of the i NRENUBIING037441

can include optional substitution with fromone

hal ogen up to perhal ogenation. n sone enbodi nents,

perfluoro groups are preferred. Exanples of alkyl

grou Fl-ﬁ‘téﬁ f COM'lﬁdﬂd@lﬂﬁé%HaPrHédéﬂhng &cﬁ?&agﬁ%@’ﬁ Rhs! V\@Eﬂ the art

ccl m%dm?é%s%@ Ggn bPrﬁ‘ée%_Ité’?'%ﬁdd iR freeaciq fﬁ"t”?s SHees free
denotoarb@k}dr;tlacglf@*upm th@ammemﬂwsgctaés ih@%ﬁﬁreébﬁﬁdnﬁ@él@l Bsters (e.g.,
el St 15,90 EluabbERE, BRck] RS (R8s arbongtops), a

2- rretelﬁWS (gld.\af 6- 2@-05@0'3 atomj/and bidresychs majdgueé%ereof (e.g., of 3-20
met Nying Qk&ﬁ521-%rb‘{ lhich ¥& 9{%0&%&% c degl%tgu] 51% su.fr‘ﬁ ps

d h the term al S |n
lafIIS(Iin e%lrr%s )CARPE HERE 6198‘@"1'59 tq tha dwvertion, wirgre plsylissiers, cycloalkyl

e. g. esier24hd dpyl ebtersadnb yrde%tn@d &Ad b@%l@h&%&esn&d@da?l@bﬂ)gfuﬁﬂér

0
Séﬁ?g Egsy}'nugetmsnghy ?}W' g Erso?f@%ﬂtb'ya%%&tarqﬁf ??“Rré S“ﬁ\'ﬂ R§ fhe methyl
al kewryler, zthy! estdryprgpyl gsten jseprapyl deter, el edwveoUmWeﬁéﬁﬂbutyl
be OFéEﬂeP 'B@ht?lyes%lr‘ qsc‘c;p'eﬁtgfe%ger ne%Bent)tII Egt%r %%)?yégg?r oprop¥/l ester,

bear substit
subs PY"C'%‘?RY"@Q%U peten, ﬁYQ'C{E’Q%" ¢pjelr eyeippenty! leabey cfélotexyl ester, or aryl

O al lgyters s@bl‘?é@!h@@hé!nyﬁ%s@er ﬁé ll ster BPRRT eﬁst(ﬁ afe %rtlcula I.preferred.
trlhaloalkox ( ere X 1S ( e')
NH , and %q *)erﬁﬁiHﬁzfctef”A?'kX)éF ?&@merae'égfwrovm intended to
pres dmotspmdaruoatgmms sighaing suSghtShah, KrOTRey amﬁcﬁ,ﬁc the
rou

spec T aRrits, €b o8 128 o=tk L tBihoRhiorBn e G tns e but no
and Byégdto mﬂﬁhw |ethyhh -Psepyt isebrionyt dyoloprobylt ibutpesdaeusyl, aéri-butyl,
Suchcw&uwﬁ HMSARARY, R RIRBDNG 1eh8nd P ﬁo;)gﬂy.

|s specifically inte
d| scW? Lg‘ﬁ%ﬂy' ”éleﬁX}vI cyciphexsly pnd the dks- omughnuwms siecification, it

sec- ﬁuiu}d be urgleitioy khat &ieciemﬁéikwl %%erﬁt@a &b Bncohfp8sd 5t hon-cyclic
hal o S its norpmal .me roup seven

el e {oca on cc;quygis ﬁad gycllcdw%rqga A gro RS isemersabeimentsipithe
t er neoherpubdcyfdhe iovenition alkyisgroups endedh-¢yelicd @R AlrBeBembodiments,
sat UgR §fbups are cyclic, and in further embodiments, alkyl groups are both cyclic and
noncyclic. |
Alkyl groups of the compounds and methods of the invention can include
optional substitution with from one halogen up to perhalogenation. In some
embodiments, perfluoro groups are preferred. Examples of alkyl groups optionally
substituted with halogen include CFs, CH,CF;, CCls, CH,CH,CF,CHj3, CH(CF3),, and
(CHa)s-CF,CCls.
As used herein, the term alkenyl is intended to denote alkyl groups that
contain at least one double bond, e.g., 2-20, preferably 2-6 carbon atoms, including
for example but not limited to vinyl, allyl, 2-methyl-allyl, 4-but-3-enyl, 4-hex-5-enyl, 3-
methyl-but-2-enyl, cyclohex-2-enyl and the like.
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partially saturated or aromatic ring systemin which
the ring atons are each carbon. As used herein the

WO 200808298 as a group or part of a group is i NPENUSIHOL/@B7441
mean an aromati ¢ hydrocarbon system for exanple
phenyl, naphthyl, phenanthrenyl, anthracenyl, pyrenyl,
and the like, e.g., of 6-20, preferably 6-10 carbon

t I’Tb
gr ogﬁen;ro\g ?Jg%br?er?lgsbgge 3,“ mtgﬁ&ldﬁg‘ v\ﬁ{ ?%Qk)n 3RRbSWat
oDt hamalay lenstbb i Isthbgof £ refetebly 256, pabeR eleme ncluding for

l ected f I
soe ﬁeC r%Ple bg)lﬁ)gé nﬂlt(%ﬂs '?)gt—opklrh&p%pg ﬂ?%%’ﬁéa?tﬂgﬁ/;léwohexyl and the

N(Cle@,IkyI) , CHCOOH COH CO M, COEt, CO JPr,

&I(LO) NH ’Au&( a@Nﬁéﬁé &yl d%u;@)a%l(d@n{éd)aboveﬂrlay Seo bab;kt;ohally

NH h
t he qu@ﬁﬁqtgq i athﬁ)wan optionally, Rear a.lr{llugr ﬁ%)stlt@gnté?o%g §§rﬁé Breferred
f or naubgtitaentbloubs iaclyde hydtoay ailkoxafil, Qaailwl,aifkf?ltabh@r@ L),

deflnltlo B gﬁ?&smmg ggnqagﬁpqmgg§@g$m|Paﬂ REMHMNHYAnd -

gro i's optiona substi tut ed
by f(ChH)nNHBQ:C 3 substituents sel ected from hal ogen,

al kyl',  pheylous %%@ésyl ’theCB?Qé@?‘:Yépec@&Bﬁiéhbstlﬁ&tNHf confgdunds of
NH( CL al kyl C(E'l fic Crg % hat the
00 Elie naeptisprare EaRSFRiR SO RCED: di koo TR

al kYIh\)entl?erficlu@é &36h,anakekar indM@ual shibtomiBiation GIGRe snethb@N. of such
25As use erein, the termh r.acygl o e :

par tgrBlflpsaaqg Ir@m;&s er)](?rgﬂlgnh ?etrr% g %ﬁl‘gﬁ' |§"%Je%mgéll9%ﬂer%‘red to

bi - ciyidililgally idisglosssetbyh ¢thylt prewht@pr@ylf PokiYb Aec-puylt ippkad/t, ete.

hetefo s(eld h%rem Ak ARl ReAtY §fighitp.sedbrfdishments,

S and for exaﬁg @?%%&g%ng atons. Heterocycl o groups

i ncl indedifgF) Gl Branddat ed and partially saturated cyclic
het er oat o(Rak %ﬂéinn&e@hﬁ‘bérﬁ&yﬁmﬂfgalsﬁht&gieﬁlei denctagsaturated,

ngte paa'}?qurlly%gt;{q%daqr%aonapg |r|p% syﬁs (%fq g‘r‘%ﬁ%ﬁﬁ% rna_{ %tang a%néjach carbon.

al so col | &clided fhbbelrftEé &rm ed/| boa heupionparsof a group is lntended to mean

"heteroc cl.o I <
i no @0 hcf ﬁyd % roofl s %ﬁﬁfggéﬁ{ag{p%@r@%ﬂo RHAHRS pr?énﬁﬁchrenyl
cont anthragényl, egretyloand thg xene D¢ oG- % prsg@r@p{y ﬁdplc@'bgﬂ atoms In

partiahl Xm%zﬂﬂa‘fté %rJTBI‘oﬁé]é e aaffaﬁhtﬂillso@ pRétyl @R iespddfively, each of

referred to herein as

enbohigeistaptionaly &*%EWF&V&PBWQ 3a'5PBg““(%£'§J Sgglected from halogen, Cr-
fi vecyariasRAysneyl oo-xoﬁényc o- lbeﬂgylcmﬂzﬁHf)l RO N6 1.4 @kyl), SOMN(C1s

e 4R B3 £ 8 A PO o cionrc-0
C(=0)N(C4-Cs)2, OH, SCy.6 alkyl, OC1.¢ alkyl NOZ, NHa, CFs, OCF; and CN.
As used herein, the term arylalkyl is intended to mean a group of formula -

alkyl-aryl, wherein aryl and alkyl have the definitions above. In some embodiments,
the arylalkyl group is a benzyl group that is optionally substituted by from 1 to 3
substituents selected from halogen, C1. alkyl, phenyl, benzyl, Ophenyl, Obenzyl,
SO,NH,, SONH(C1.5 alkyl), SON(Cy.s alkyl)z, CH;COOH, COH, CO:Me, COEt,
CO,iPr, C(=0)NH,, C(=0)NH(C1.5 alkyl), C(=0)N(C.s alkyl)z, OH, SC1.6 alkyl, OC.5
alkyl, NO,, NH,, CF3, OCF3 and CN.
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i m dazol e, imdazolidine, isothiazole, isoxazole,
oxat hi azol e, oxazol e, oxazoline, pyrazole,

w@eoangi2sgli ne, pyrazoline, pyrrole, pyrrolidi nBCT/US2004/037441
pyrroline, thiazoline, or thiophene, the five-nenbered
het erocyclic ring being optionally substituted by from
1 to 3 substituents selected from hal ogen, C al kyl,
pref er abl ks Ged retdiry, lthe t@ink idteropyokf & sdoyp &Gdrt. of algkgup,isNtended

het eroc% 2 fopo- Opgéééyﬁlf.cgrlgnﬁi(sgggte@r’ﬁﬁat)éon ﬁ?%'%(rgf’e fo three hetero (i.e.,

Ic rin
het e noatahen) sédmnscietagtedifiom N, N snds aeekémpxanﬂnl@al-zaylng Bloms.

not  LefkdSeo beuHQi’n@lh@é fuﬂyesat&’réféé 'aﬂ@ panﬂél@%‘éﬂﬁét&?cychc heteroatom-

pi peridiné pyran yrazi ne, dazine, pyrid
pyri APHRIRBY n‘torﬁt'%€cevtﬁ'@'ng & ef‘ﬁ’i“@? .nﬁ@e Of e %“&Qr?réﬁ% lqnds).
het esoey/flly é‘r\drpaﬂ&ll@@dtm@teﬂmlcth@ lh@h—bbbniétib@iohbé%r@%lé@)boflécﬂ%ly

al kyre:%erﬁqg)w ! uent Eitsel e I[ﬁ(l).l{)n R%tgl%m’lq gr@,l&}/ a@g inglude

OH, oycli¢ beter@atoncgomtalrmg mnlgtlemhﬁtcyntelptat leastlony aromatic ring. Such

cont aph ?érgéaggﬂqbnﬁa%gn fdiBfarele! G rzgén%s‘toeﬁeréh%m

N or nzodi OXI n
benzJ@F%&afvlegromé@ﬁ%%mbmmmtemmﬂ@rqun@are

i ndazol e, (a) A¢@- ﬁembél@@hét@%cydh@ﬂ% b(ﬁfiteﬂlﬁng bﬁe%%@é ﬁn
ene, napthy

|
ot EFEEERRES SRR SO b 5 S PIEHPG it e g o, ren,
qui nimhidazolegimiddzelidiries igothiagzole, lﬁtg(ami)ds mwhbmlag)xaw@ @Raddlinve,

f’]glbggg%gleec‘ayrg%hld[(gnay}aﬁ%ﬁnﬁ p)§ tpy}'(% mtemsrr% i hl%‘gﬁr{eoén’ro
H, Chisppeve, thedvRmemberadieteTomyclicoing beind sptimaty slibsiiuted by from 1

the td“é’é‘ﬂ?a%ﬁt@éht&?élec%‘é&' f&dm ﬁéodﬁﬂgﬁb{jﬁ‘éﬁw br‘é@tﬁb f&%fag&ﬁ‘@c‘%‘.m alkyl,

salts, includin har maceutl c accepta

addi PiefrrbaPEes yéﬁ)\ﬁ?? NHs GO Chn & Qe sUt i cal ~
accept abl @) asikaoembens Héfbrét@clid?ﬁlb@:@ﬁlbﬁm@réqe & ©ARIrfg heteroatoms

bony ittt Hos of D esfraited pf RSt upfiEha SR A Sxdeine

di chpiperezioe tpiperiding moyian, pyrarire; pyridagihelyndins, pgmrtﬁtimm thiadizine, or

h' ppﬂ'ﬁa‘zﬁ:me tFé{ g&%nﬂ%e% helﬂéfg(lf gﬂHngrﬂeﬁ:\tqhgﬁ&tam %UP) sfituted by from 1 to

| acti cC, nes
muci & Sutistituents selexied frem hﬁ'&ﬁ%ﬂ &0t OCherelie CHO COzH C(=O)Ra,

phosgbmzb (NOZSNFIPON er; §ru¢|f.| Wric, tartaric, oxalic,
p-t ol uenesul ﬁ%%&‘c and t i ke. Further representative

exanpl es ©Fa %{t@éﬂ?'ﬁwpﬂwl{w&agbngeﬂ {3 ppghhejgroatoms
f ounskléated frlmuN ab exemplifiet R aRthdttimitedSD| BéHzBdiohEs, bénzodioxole,

( 197ggn’zo1’u%%o&98rjr’19r¥eegnncﬁlhg L lHdaZglerlﬁdfO?é,?n%ﬁﬁe, frel%gfztlnie?goindole,
isoindoline, isoquinoline, napthalene, napthyridine, phthalazine, purine, quinazoline,
quinoline, or quinolizine, the bicyclic ring moiety being optionally substituted by from
1 to 3 substituents selected from halogen, C4. alkyl, OC4; alkyl, CHO, NO,, NH,
CN, CF3, COzH, C(=0)Ryz, SO;Rz0, or OH.

The compounds according to the invention can exist as pharmaceutically
acceptable salts, including pharmaceutically acceptable acid addition salts prepared

from pharmaceutically acceptable acids, including inorganic and organic acids. Such
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conmpounds of this invention with one or nore

equi val ents of an appropriately reactive base nay al so
wee@pasrsbasi ¢ salts. Both nobno and pol yani oni BCEEE1084/037441

are contenpl ated, dependi ng on the nunber of acidic

hydrogens avail able for deprotonation. Appropriate

bases can be either organic or inorganic in nature.

E&Eﬁ%l)ég i@%@e ab%gr%gé&sg%?‘%s@% }—IB N@r’é@%nic NgicCO i—IPO
. NesttRaesufoniel dichipsoasetics Fasmigs BMa(ie, tQBA?P'@C gﬂﬂti‘j’éﬁ t%!pl%‘a’i'g’es
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admnistere posones. nown

t he reaglive basedBRAISY RIERAMY ggﬁg:, %Itp,yBatg fRang &mg pglyanionic salts are

]P h O%Q@Hp@téﬁs déﬁen@h@ Gﬁ tHel r@h@eﬁﬁ%ﬁ@ﬂﬁ&@gerﬁ’@aﬂﬁbﬁa for
or ne

cry <eRy Qéglnﬁﬁ(g[’t %opéopgﬁtgr%a?eés q?n bﬁ eéﬂé/r IC o§ mngugan% in n%Hre For
nontexsinple, inbrgame bades gLcadd NamﬁﬁtﬂiﬂﬂseKHC@h dKz@@péblz%Os LiOH,

of f rdpl N INARSSIERia % ﬁe\#’%ﬁgs well ROSRER +O&i@bIB] Beyanic

conp 5117 ons In2aceor gan present 1nvention
can heees iaflnding amiagsiatkyamines, ﬂﬁ&yle@m&d%kyéﬁml%% Merjoys cyclic

an ’ dtnl\ "\eso(rsﬂdh\és _|p§/Fr§|Qi'ir{e' §|Sé|§:hnepé‘l@}5@d' W@Fds\tﬂ%r ofyaficRinfri¥sSare

phosyyfae. p@@ernﬁw ferr %%6 §ﬂ% Ao d@ﬁo Q{ﬁ%qr?q.l@éreactlng a

I( I eCdoHﬂ)bﬁr??cD of trlm?hvenﬂat wm&hn arpdo;sigretyheaatme olgatih etdstréphile (such
i poso or 0

bepaﬁ%g? @{Hod{%% S ﬁ{i‘yﬂ[(f?q@e bl’\ é@ﬁb@%&ﬁb&rﬂe’relﬁg% $ed be

i NV eattnitisteid $rothie fazinued é@sgmﬁ@@@n@@ogm ||p:ﬂnemm lippsomes are

I I ! g?éﬂ%rah?/d%rﬂe@fr&ﬁ pHQ?pthIﬁst dh ofRPRJiPsubstaRses, Bi5d é*@'f&ﬁﬁd by

group on a CoO ound

v anena nwltuepm@u@sreudfat@chhquwecw%%wé? o di5Rea?d g aqueous

desi hedluh OGeRS X RrRadRRYRAIY RcgRsHIE litd tapable,of forming
plasma, or in ag%%%l ssue or conpartnment where the

27apPPEpresL28 bg enous enzynmes or reactive
subst ancaspoasree-porgsining corapmsitiooniniactardarge ewth ths pregsint invention

such a cght%ﬁml %la%gﬁlg“ O){hé &Qﬁdo%n(%)ﬂ*b‘?mhlgqllpq?& I‘@rhté’dlliQXJs

est e’
preservatives, excipients and the like. The preferred lipids include phospholipids,

including phosphatidyl cholines (lecithins), both natural and synthetic. Methods for
liposome formation are well known in the art, and will be apparent to the skilled

artisan.
The present invention also includes compounds of Formulas I, I, lll and 1V in

prodrug form. In general, the inclusion of a physiologically labile group on a
compound of the invention will result in the regeneration of the desired compound

when exposed to gastric juice, plasma, or in any tissue or compartment where the
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carboxylic acid of the conpound of Formulas I 11, |11
or IV. Such esters are known to undergo hydrolysis to

wo b@sHsees acid either in the gut by gastric juPCBEUS2004/087441
the plasnma by various endogenous esterases. A further
non-limting exanple is replacenent of the group X in
Formula Il or Ill with a group of formula O G where G

is ara:pﬁ‘oblydte lﬂidb@@ndd@%hzym?esrdﬁ mv:ﬁ\ié dm}zsstameabe& ;bré‘séiﬁ One non-
enzyne

© 0o Mitink Sidife of Lk o ahveiogaRiapt rdup REWHRS 7 i srtery the

gr ougarfopxpit acid af the abrhgound otiFerimates &nil,Nib oalyi Buckiastersaedknown to

str u%agrg? BMIYéIéTlB% ﬁSe dséngletqﬂ 'tl‘feac_%dt ¥y {;)%ki’r'ié rJ& ge o in the plasma

functionality ef |
us ed bH¥#REUR ENdageneys; Qﬁt%ﬁseﬁ addurdgenan- Iwwtlwmmpbeaﬁ rqg»{_acement of

obt aj o@:SXHF%rrﬂUIé@IQirIIp\K/lﬂﬂél foip @fffomg@%%m&eé{ Skyl group
nth ternatl ﬁ ree base di'ssolved in a

Sui t 1S AR "&%?ﬂo fing ﬁ&VWﬁa'néB%FV&{aP § e $th ghegpoiety
bas e reraaiing fter sethdval sfdtheadlpreh dmybo&w&pam&blgﬂ@ptﬂ‘w]r@ AhtuR

O oo AR iy Meh Sl blte 88 by Eplogef e
st andiaetiprabiyisithércthe definjtion @hproér@g\ae nsed heseéing met hods
known to fheacidkbr =88 additidnSaRs caq:lcﬁé%ﬁ—:lﬂéd%@jhé)&retcpﬁroducts of

i nventi on may conveni entl dm nistere

dos aGMPINHSHHesISa AN Kie a&?@ﬁ%\"ree@‘ekﬁrﬁe 8ASP &N bertisspivedhipsuitable

\(Ij\E| | sklve)mb ontéinihd mepipgroaﬁas dtitl @Abasal dnd th@BalE¥GBH By e@%oratlng
ton' ences

e el N a3 R LG Bt e o o

r ef efmeentionimayifors sihvatesetith stafiiard davpoleodsr vadight belvents using

I NnVeahdhs En?d@vntlﬁti%@h@é’%sﬁ the sole active agent in

a pharmaceutical or can be used in conbination with
ot her act ¥oBPgsHigpeef thginentign mek cervighignty-hs admiristered fireunit

t her a@@gb Fsrmednti eah b@f)rebé}@d %9 Hﬁpéfrt‘l% mgiﬂmé]%om\ irf A8

ese nt i si ol ogi ca
P unc ERTar S pldpr e Telars dtocesey B BS TSl Tas aEvdcputioa
I ngr Sdieraet $Mack RubaConEeaston, CaAl, 198D MXDHor£ies herein by reference in its
specbrﬁtl 2I ly as selectin inhibitors. The term
selectin inhibitor” is intended to nmean a conpound
t hat i nt eftfeeaogpowidstof the.irventicnmaadeeimpy$d ahthesoleragtive agent in

physh ghaiaealtichibresd b ir& (?‘tlgﬁwltﬁ‘othé\l ﬂl\?&l’f‘l{;t‘éhi@ﬁts which

adhesion. The termactive in he con

phar ﬁ%&%@?‘l'@&l the bRizpeticiefagt o fhe compound.

Compounds of the present invention or a solvate or physiologically functional
derivative thereof can be used as active ingredients in pharmaceutical compositions,
specifically as selectin inhibitors. The term “selectin inhibitor” is intended to mean a
compound that interferes with (i.e., antagonizes) the normal physiological function of
selectins in intercellular adhesion.

The term active ingredient in the context of pharmaceutical compositions of
the invention is intended to mean a component of a pharmaceutical composition that
provides the primary pharmaceutical benefit, as opposed to an inactive ingredient,

which would generally be recognized as providing no pharmaceutical benefit. The
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the invention is intended to mean a conponent of a

pharmaceutical conposition that provides the prinary
wWeba@sieestit i cal benefit, as opposed to an i nackCWES2004/037441

i ngredi ent, which would generally be recognized as

provi ding no pharmaceutical benefit. The 28term

pharmaceutical composition is intended to nean a

na SmerdlyeeaTRe ol Tiied KAt = Bimedlipg compising o

i ngr ¢agisteonte a(CfI‘O?lnmddmptl apd ahldasiote Ingredieat thatris nat i dctie ingredient
g)(;e ofgf ?%gﬁ%%?ﬁgﬁgﬁr}ﬂgb‘ﬂfm Sl ffﬂ¥\‘ 5}% gf‘g‘ g\)acsah W%P %Jow re%ase)

ef ][Tlp whgieByesampastion in a'@e'??é’rlﬁfﬁlus? fope Sé@@ftﬁdl efficasiods ngitome in a

L M ridbringed (forfex@RBRN And H'dﬁﬁmﬁém'ﬁcélﬁl%n?f Forrrul as , I,
Il and 1M are use treat ment or l%blams

mul tiple HISEWEHS S5 FadiHasl ) A e gserulor eatment or
| i mi peghylaxis inultipla dlsﬁknlﬂmmmé&nmﬁs tnbladipg &Re Rét lini¥& Rt h@han.

e, SpnAaR B o M Bl o ARl g BEL ST b
pat ¢ Harerrtpeah §%Fé¢lnﬁaplciﬁi atwhéstratiingqyén sdransdirmgl patcha Transdermal
cont pathRdigpah P¥rufLeS @(mnbr&j rgfe%y%uéégntir% c}h@ g rfcﬁ'tabgd?ptlon in

in an efficient manner wt
of t ﬁ'ee%li:'ﬁ@t mappg; Wt 4 V'”'Wll“‘&ﬁfs‘&@ﬁﬁ’apoﬁﬁt”@@gg chrpipells e
an i ﬂm&ﬁﬁmﬂ)bﬁcmw@mgsd &y ﬁfperniiaaﬁlefﬂ)ﬁl:lﬁrt]golét?e“rsﬁélﬁgle pressure
h rotectiv
o U negol B BHRER B P eglab BRI i Wi eishoe e apa o
wi | | ordindeyrskill amite @riavilbyplestEndtaad ah&eq:latelﬂm tfq?eﬁques appropriate for
p bl caci ous
¥ F’SL@E@%@%@ o AU AL BoheeER bl nton L EBT B MBegs of the

Di f f @ anounts of the conpounds of the pr esent
i nvent i OrDlﬂ‘érbht alﬁﬁ)uh@%ﬂthé%gmb&r@Q 'af tﬁé‘%rersgﬁc lﬂ%ﬁ?cfn%ll be required

uH R BYp e e oGl ab i, e HEroUBM S0oRH PE fRciar fush as
i nt ethd eplemfich:empmmdsthefusaﬂ:lmhlcﬁitrsﬂhleﬁtﬂed tHednddme of admlnlstratlon
Condér{d' tR@cc%fdltl'en 8f 1Ine ?r"élétsg nﬁﬂ}%lu%/ Iﬁg 2 é Fe acgoawg palfameters are
or d| \Mlg'wythg H@vel of pne omdlm slgil indhe medisinal Artsy pitypidal desean be

can @@e&é@@qglﬁq tﬁ@raf’lé’é bi d. db1tt$1?06 rﬂg 9&r l{r?#)r%rgm %oé)Pwda@'\Q oPthe

Prg; 'iéI%'lﬂ{‘)"g{ mtrda?ﬁslm%coﬁw frRjn dfo 200emg efipe oerdeountis eftibe present

pr esieventiornateiNdan®@ sanfhistérad Bt GHARBr8 imbE b Ay, ARRIRMIEN S
ti ”Er?iulﬁbléjsay’ individually or in multiples.

Pharmaceutical compositions, including at least one compound disclosed
herein, and/or a pharmacologically acceptable salt or solvate thereof can be
employed as an active ingredient combined with one or more carriers or excipients.
Such compositions can be used in the treatment of clinical conditions for which a
selectin inhibitor is indicated. The active ingredient or ingredients can be combined
with the carrier in either solid or liquid form in a unit dose formulation. Formulations
can be prepared by any suitable method, typically by uniformly mixing the active
compound(s) with liquids or finely divided solid carriers, or both, in the required
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Phar maceuti cal conpositions, including at |east one

conpound di scl osed herein, and/or a pharnacol ogically
waewepsrabt e salt or solvate thereof can be enpPOyEs2086037441

an active ingredient conbined with one or nore

carriers or excipients. Such conpositions can be used

in the treatnment of clinical conditions for which a

sel eptapartiomf)iabd then, if recessding ity thEhreswiiig migturenigioetd esindgd

or igguedients can be combined with the carrier in

either'solid or liquid formin a unit dose ,

f or mul at i @Pnvepinnalgxgiviesisssuch ms bindipg @pentadiliery, asagptable wetting

sui t gidrs, "tﬁﬂi luﬂrbéQﬁtEGthlﬂlsWe tJ &fnrﬂey s%gitgget%%ﬁd capsules

active co (s) W i qu |ne
sol i fpres @ rgnp@trat&n B@pﬁ prqq@ra(tlﬂlés fpéarsq qxdéranlstratlon can be in the form

29pr qumlbbm%mu&lbﬁs td'qaébuslof ml}ﬁﬁ:@ﬁé’f@foﬁs an@ rsWuBQ Altéﬁwatlvely, the
result ture

ot preLPesrdireieen b o OL T o S0 i ol B reconsilifea wi
accepebbranstiter suntgblagelmd sehlctlabéfenetusa gAtditioriatadiitves suct as
di si Q&%@E@lﬁﬁ Sr éﬁﬂﬁsnfgﬁg H?&‘ﬁis 88 ofid Vet (fh%RlﬁMb %ﬁlb eYiis),

oral adm nistrat| par at 1 ons
adni Riesenvaitvedmng 4avavaos ?f‘dtq‘?@r ﬂf‘(tﬁr ‘Fﬁnd?e aslged)ta the liquid preparations.

errul phieAral asga@@ me E:ar‘i’bé Mrepate® B\ 8it&Nng B8 ‘éor%iz{édrhe%f the

Al t t t | ons, can
f or rrBTY 1 siahE T verii SRLMbt S0Rhp fhe <autan prlore fling and
wat esealing amadvepriainidl abhrepduiley Uihdse afaijadt @ f@@éﬂinlﬁ)lés?cﬁ the many
Add sifyin
P entSRiacEnodahan BN R SHRRBRIANG B Hrss. 2 "
preservatlfig @§’fed ard whemtherselagn fahibitocodre utlived as activbéngredients in
addegd pﬁ&nk@&tlbél%ngoéﬂfo‘ﬁPlﬂéﬁ a8 Héb mtgﬁde%%r'%fs@lon@%ﬁgfans but in

forns can repared by dissolvin he conpound

t he T‘?ﬂ/'@ﬁ?"‘i”d’ﬂ ’ﬁalé ag et aBPOéePf %{dﬁnaw\%ﬂﬂrtﬂh@ aﬁﬁ‘ﬂa fepglily sredited
st er with @ridegstdriamglied mmtymnsmfo@rr@oundslm mh&eﬁtngseal I ng an
appropri ust a

exanpl esalg‘fs '%eé’I“%ﬁlso gpéiﬁ'ﬁ%sp? Prg?%ssﬁ@'tpﬁ nga ICPmR‘?’rB’\ﬂﬁf fopmula t
t he alich ¢Q§nprpa@m¢frﬁgefdumargﬁ forms. t is noted that

when t he a§el e%é&m%%%ﬁb&ﬂ{dsbf%[nﬁulﬁ“ lized as active
ingredients in a pharmaceutical conposition, these are
not intended for use only in humans, but in non-human
manmmal s as well. Those of oryji nary @ki Il in the art

are readily credited with u S ding the utility of
such conpounds in such settijngsj i nvention al so
provides a process for prgpa & conpound of fornula
whi ch conprises one of the fo\yvlzovvi'.,ng:

wherein Ry, W1 and W, are as defined herein, with a compound of formula:

0
Aco\/lk\mn .

wherein Ac is acetyl and n’, Y and Z are as defined herein to give a
corresponding compound of formula | wherein L is CO,H in the 4 position and X is
OH in the 3 position;
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a) reacting a conpound of fornmula Wwherein R, Wand

are as defined herein, with a conpound of formula: >-
wob@seinsAc is acetyl and n', Y and Z are as dedT/nsmo4/037441

herein to give a correspondi ng conpound of fornula

wherein L is COHin the 4 position and Xis OHin the

3 position; 30or b) converting a conpound of formula

to a pharmaceutical ® acceptable salt thereof or vice

ver®£A: or c¢) converting a conpound of formula having a

reactivebp ubstdrtvemng a gompqmnd of fermida t v egphaimhdcentigatly acceptable

co e.g., acylating a conpound of

nggwh%vﬁ%g?{e\ﬁ%e ahd Wtoget her form a heterocyclic

r| n@rhaving at | east one NH heteroatomw th an

acyl ating ageéﬁnv@r‘ﬁﬂ%@b&hﬁ&n@’éf REMila Pﬁavﬁi@lé‘ @BdtIve Bli¥RIent

such as =0 =0 aryl,

C( =B SR (ﬂqufer@(m@raqwéquulaénd is selected from

t he Q. CAtplatify s bshpougd of fomtdiyy | wheadik W, add AV NBydREsr frfncr

Sch 0
o o Plarox s DET Rt st 4 S ettlea®h W en Sovetnagrons
an -coﬁHnmg anidieyl amsulonyl Risgreur, QUC@S%OBzSCﬁ@t&s@aRQQ
and 2 (Cemge%a o b(id}s rawﬁsm R% re/sgudtémr&@me%eoup

rea @Ear e vari ety synt heti ¢
rran|090$'$itng G110 Iy, @@1 mﬁlk&'rﬁn%\hﬁsamﬁfér ?mn@%ﬁ@%efeﬁ%?-g 30
ski Iéng@ﬂbebt,v;}e art. A repr esentative general synthesis
is set _forth bel owin

Gondr &RV YRRl w ST o (5 SRAPaeT o g i et
conped fatexarhple ISehemas2iitdoemd 331C1 1) CH N, Et Ol QAc -

The compounds of the present invention can be readily prepared according to
a variety of synthetic manipulations, all of which would be familiar to one skilled in the
art. A representative general synthesis is set forth below in the General Scheme

below:

General synthetic scheme for the preparation of compounds of the invention.
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PUWtfn 2) HA (g), Et OCsOAc (Y)rf (Y)n' ) KOH EtOH,

HO2) 1 MHC (Y) . Optionally etherify/esterify
woejosp4pbenol 1 jj~ (C) R . Those of skill in peEUS2004/037441

will appreciate that a wi de variety of conpounds of

the invention can be prepared according to the Genera

Schene. For exanple, by starting with an appropriately

substituwed phenacetyl chlqqide one could prepgre
nunmer ous ®fTerently substit nzyl groups € 0ac
qui nol i ne 2-posi PFBR™9i kewi sé, on skilled in the art

al so recogmi zes DI BRr i ous| ), subst i tFEEe ani | i nes

can be pwirchased or prepared{and used for the &
construction of variously substituted quinoline rings
as glescribed in, forRexaan%, Fornula . Additionallly,

pr ot ion of the car I'ng acid via es i ficape

o pome| ot Rk n n o, al

1 H2
r3-AYdl oxy group kegated on'the qui nof it
s%&?ﬁ"gsi s of many cC (g%@unds of the inv ton,

n R, 1 . ) . .
protecting groups can be required to prdte®¥t various
functionality @r fun PRonal i ti es during the synthesf%"
Representative ' |

t eald nox gr oyips.  suitabl e for Yesw
vari ety of syntget ct ansforﬁaﬁﬁ::éﬁskare di sc
G eene and Wit [ [

t i L& = i —gani
Synthesis, 2ded,] Joffin W'rey ‘ﬁ?ﬁ"‘heg‘f"wﬁéﬁ" Net
the disclosurle & which is incorporated heréigpy
reference in it%rentirety. Wiile the present I'hvention
has been described with specificity in accordance with

certain of its preferred enbodi nents, the follow ng

orSBSE oL DR S LA AR A

invention can be prepared according to the Qeneral Scheme. For example, by

2) 1M HCl

starting with an appropriately substituted phenacetyl chioride one could prepare
numerous differently substituted benzyl groups at the quinoline 2-position. Likewise,
on skilled in the art also recognizes that variously substituted anilines can be
purchased or prepared and used for the construction of variously substituted
quinoline rings as described in, for example, Formula I. Additionally, protection of the
carboxylic acid via esterification or some other masking reaction would allow for
_selective alkylation or functionalization of the 3-hydroxy group located on the
quinoline ring. ’

In the synthesis of many compounds of the invention, protecting groups can
be required to protect various functionality or functionalities during the synthesis.
Representative protecting groups suitable for a wide variety of synthetic
transformations are disclosed in Greene and Wuts, Protective Groups in Organic
Synthesis, 2d ed, John Wiley & Sons, New York, 1991, the disclosure of which is
incorporated herein by reference in its entirety.

While the present invention has been described with specificity in accordance
with certain of its preferred embodiments, the following examples serve only to
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Synt hesi s of Conpounds The conpounds of Fornul a
i ncl uded as exanpl es herein can be prepared accordi ng

wao o005k€72801 | owi ng schemes and procedures from PCT/US2004/037441

commercially available starting materials. QAc ) CH N
t O2) HO (g), Et Ol Internediate 2 Internediate 1 )
KOH, EtOH, HO D2) 1 MHCI Internediate 3

ar Lir. e il Schene 1 -
‘"“S?ag%g‘rea{'%{%gﬁ"%o;%"%g&%%%ﬁﬁggfu%@%%%mém@mm| ON OF
COVMPOUND 1 | NTERMEDI ATE 1:
Exampieh ORO- 3- (4- CHLORO- PHENYL) - PROPAN- 2- ONE A sol uti on
of 30 fg (158.7 nmmol ) of p-chl orophenacetyl chloride in
SypipesisPM GFMROUAYY was added over 30 nin to 420 m of
di azReredrhsonadd of Fethas | (HBuGsH asmiple} hateinl candbiprepareg i n

an .ic ath. [ D azonet hane '
o EPE lonnCkPERRR NP aedRRe TP Riiflo g Wl o
staltBtg-nidetjals. The reaction was stirred in ice for 3 h,

then overnight at roomtenperature. Next, a gentle

stream of anhydrous HCl gas was passed through the

sol ufion of the diazoketone aff 0-4 C for ca. 5-8 nin,
l{he evol ution of nitrogeh ceaSed. After
adfii ti®hal hour in the ice hath,” the reactio
potged int crushed ige-water. The mxaure was
: ed 15q)mg|%gz’giizlou;ed Wi 300 “iPA%t her

Jani ¢ phaskchimFEtashed W
caf bonate sol ution, then 500

Th& conbi ned organic | ayersci Cl  Intermediate 2

Intermediate 1

oH o)
=N o 1) KOH, EtOH, H,0, A
— L —_— 2)1 M Hcl
N
NH, N~ o H
H
Y

Intermediate 3
Isonitrosoacetanilide

Compound 1

Scheme 1 - Preparation of Compound 1

EXAMPLE 1: PREPARATION OF COMPOUND 1
INTERMEDIATE 1: 1-CHLORO-3-(4-CHLORO-PHENYL)-PROPAN-2-ONE
A solution of 30 g (158.7 mmol) of p-chlorophenacetyl chloride in 200 ml of
ether was added over 30 min to 420 ml of diazomethane in ether (0.57 mmol/ml)
while stirring in an ice bath. [Diazomethane was prepared using the procedure
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dried (sodium sul phate) ether solutions were

evaporated to yield 25.5 g of crude internediate 1 as
w@2aloer2y®el | ow solid. A solution of the crude BBUS2004/037441
di ssolved in 30-35 m of nethylene chloride was

purified by flash chromat ography on 500 g silica gel

60 (Merck O. 04 0.063 mm). Elution of the colum (40x6

th gth etaf g h ; 119 .
(5. PEEI o e Sk 3 FRES Gl 100 [oo 00 Bp g oo for
cr ySilﬁlth‘en dviemidRt £tCEXch Bm@eAuiyHIxt, adgeppersiBeadBof(anhyd@ols) HCI gas

4. 1%/v sedk%roughléng(sg utlb]l’bgf tig drgoke?on@éxt 6:4%€ thlea, %‘88m§19tlll the

He e Rggsed Ty
3- ( 4volhliav b niyneerytepsed. diter T asisiona dperin the iee kathhthereaction was

ref |pB6r‘eggnt§ elbb'trr‘le:Fhsﬁéd #b-whtdt. ﬁ'ﬁ&?hm%rmk)stl@éd 15 mm diluted with

i nternedi ate m et hanol was adde .

por t4108r1“'2§th9"4a"§9 thlegén'?n?B?SG wag “@ﬁrﬂﬁ%W}th 8é9|f{!ﬂrﬁf a 5% sodium

Z?ehaib@nétle sdlforiTthenesoarmiadechi- Gurtkedbrine ”ﬂ*l\qe gtﬁﬁilmaizi @rgardc layers
te uxi n reaction reache

2 et Sty gt A OSBRSS, il 81 % o

ol yrielatesliatpt a;y;a palkbtysliovosolithé setutiom o thevarside eandigsblved in 30-35

evapqr

S BB IR GESRI, OhM65 g lio

and (Mﬁ%@ 44t0. @f‘@eﬂ@blEdut%ﬁf tf@alolwmt (4RO With ethyl acetate-hexanes

bi caplzonate 2$9!d/ieb3% yIJ BEofahd amleqntbmé@ra& Va5 QolAssa’H)stals. "H

ana NS G ot WPigas bm 5046 ath et |4 T HE il oFhBe e 21

30 m.3E; Japlsone @tt)ori de was puri f| ed by flash
chromat ography on 500 g silica gel. Elution of the

o0t (Bt £ M"; B8 35k SN 25 hob o3 T2
col orl esdo @r%ﬁ&ﬁﬂe iofing spbitionl of Fet oy 438 mmphtaf mterme@me 1in 200

et henRewADETsRIION iH@de Eaémgn Mofg PM&% hibel ARdLid! Segum acetate
al  was SO recover.e

(C%‘%g §Of Swe{y;qlzéj P Hglgllafnaiéc?tg acgd I%ﬁe@ r'efIEXI ¢ for23q_|5he reaction

GQea((ﬁed an bbtm?al $tagé (N_CJ sthyetdrs: haxdrles 20:84, a(nm‘norﬂur& nfoYbdate
o, 7 a8 1404 R BB agmgver oy evapotstion g th gesuling oly
i samlnummnlwt@d@@m%ezz%@mm@ore oébthyl(a!:etaﬂmandmém ml ice
SOC cgl%l%% zé’zed%gglﬂr)n %?bo‘r\ét%%ol (N, qruélordé}ﬂgrﬁfe?s Wete 4Rshed in

roxy am ne rochl ori
59 Sepfpry ViR adWoe @m%Lﬂrteat@dwzss@fatel@dn%@mramr@ vacuo. A

pl age@tior ot ﬁ@oremdué oinde bt trestRderde! aRlkridedVhs1ghrifled by flash

wat e wer e su
romatograpgly on 508— g silica S elﬂﬁtllo%nof %ScoPu?nant v$i91 ethyl acetate:hexanes

20:80 to 30:70 afforded 12.09 g (51.3%) of the intermediate 2 as a colorless
crystalline solid. Recrystallization from ether:hexanes provided 11.7 g of pure
intermediate 2. 1.88g of starting material was also recovered. *H NMR (CDCI3, 300
MHz), § ppm 2.16 (s, 3 H) 3.72 (s, 2 H) 4.69 (s, 2 H) 7.15 (d, J=8.59 Hz, 2 H) 7.31 (d,
J=8.59 Hz, 2 H). ’

~
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to 55 C under a N balloon until all the solids had
di ssol ved, and an emnul si on of

WG 205/84858Tet r ahydr o- napht hal en- 1-y! am ne (Al drPCHUSR4®37441

g, 16.5 mml) in 2 M aqueous hydrochloric acid was
t hen added. Heating was continued overnight. After 18
hours, the reaction m xture was cooled to room

t elrrlmﬁ@&ﬂgaigte 3%T hle 7@"93mrahw6n¥| Mn%@[b]ﬂ'ldb%ﬁ P{%ﬁ% 4 dried
t
~ 83 er (nelcgﬁt Th ‘Sﬁtin\rqém %gﬂ?l pﬁéﬁcwgﬁg%ye?%% qtish &/ (A8 £hgm. Soc., 996, 118,
| S0NPE3M) s@aaseanChiote hiddatd (828 WAS9. addmi) hyutrsmn{me hydrochioride
t once ra
20T 2056, 4 bR bl B! R0 e E RORGEPER! B 0 .
bot t &NgHbaliamedrifask, angni20rmols watraaweead@t@dds Ffbwlsyspe;%mre was heated
al | e bs %HdérrePﬁIQ bAIREN Qﬁ@lnallatqg%ghdstﬂé? (ﬁéé%glled Sghdbénagrlﬁulsmn of

solution was allowed to stir at

and w&s' qiﬁ%tF?hkﬁ‘éfBT"éBhtBﬂ?W‘é’la!]&’l?edA'FiEi‘é‘ i 743 Sbeé@(érmmol) in 2 M

Addi bipepas hydeechwas asid ded thiat ddded.h ﬂeéﬂhb%a@%oﬁtfnubd‘ Bvernight. After

or ot nodb g Kbt 1as Bied B TpPanaeera e thedps lumpy

over pleghitat¢ vay caleded Hafiltrati®, wabhimwitasatpr) ahd dest d%érmght to give
ext r %Sﬁﬁr%a%été}ﬁlﬁlé n'@dd gge %or(léos%age%t%rmg gu‘xzf 6}2 aswaiéed in small

etate an
d| scﬁ?%ﬁ wity alfenate da4 el eansgntrairsesuitidc geid whigh 83d geer heated

DUT eton@ QII inaé rodﬂd%o%"@@k Mige idINREPwhs Qd@&i%lgnglzld' d&f[@r all the
4 lg%nni_&so had H?er!;gcgéd (tae ﬁ)grplyshstéaqlqzsoluiowasi%loygd tosstir at 85 °C for

H) . 10 minutes, and was then poured onto crusshed ice om a bteak?]r Addltlgnal ice was
2-(4; n tetrahy enz

o[ (h] aofjaahg{ |ﬂ|neg &%éaar gfx agéé éﬁ c'@gfrr%) o ‘3?‘ A%‘? {ofafige-brown
of GP@Clg'ta(@ﬁa%thm@bEC@ﬂ blV ématlcm Bdtdvied Overhighifto Gisldi&iinas, which
10|0| \%saédrmé&isﬁ efdcgén. %térfn{éd {a g) fha z‘(t?a%te? v?{hef‘lr( 400 ml hot

br own sol uti on
was %i@dé’&ef@ Qiaihe 'w'lth'%wgs dﬁp@rée%tﬁwaporﬁ@orapf atby acetate gave

sol u3.8%9 obﬁuréauaVen@ (16 AVBB(400WIHZ, BMB oSO itVpp ¢f74(rhe4 H) 2.50 (m,

acetaliea 24 1 a8 1L o ieRem St hano hé—ﬁ‘%ﬁ:{p @01'25&3 Hz, 1%H) 10.95

Af t e, ‘cUbllng to roomtenp., the reaction was diluted
with 300 Ml water under vigorous stirring then

aci il %@or@%e}fﬁﬁ )¥5- I%JdRWy A §6. %@gr@%&gﬁgqa%!me(} -Garoxylic

cone. water) ‘over 1.5 h t
st i rasdComerdght and flltered The crude material was

purified Alaumdobftﬂm m@m&bg @f BahY3 @lekstnhl%%MﬂKﬁm &HBM“C afforded
chgﬁ‘ter stlrrl etf%rn 5 mmutes ggltearayn ﬂow rotw% solutlon of hydrolyzed lsatm To this
was added in small portions while stirring at 100 °C, a solution of 13.7 g (60.83 mmol,
1.8 equiv.) of the acetate 2 in 120 m] lukewarm ethanol over a period of 1.5 h. The
clear solution was refluxed th longer. After cooling to room temp., the reaction was
diluted with 300 ml water under vigorous stirring then acidified by very slow addition
of diluted HCI (1:4 conc.HCl:water) over 1.5 h to pH<0. The reaction was stirred
overnight and filtered. The crude material was purified by column chromatography

eluting with ethyl acetate:acetonitrile:methanoliwater 70:5:2.5:2.5 + 0.5%
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35triethylam ne foll owed by ethyl

acetate:acetonitrile: nethanol:water 70:10:5:5+ 0.5%
wa piosnkmessam ne. The triethyl am ne salt was cOPUEUS®A4/037441

to the free acid by dissolving the salt (0.625 g) in

500 mM ethyl acetate and 220 ml water containing 20 m

diI HCl (1:5). The organic | ayer was washed with

brine, drijed &;odi um sul fate) and concentrated to a

trietfpdaming doligrad i et Restate @estaiiirie:metanakwateh #6:10:6t5+ ©5%
trighylEminé e fristeh bﬁ’]VMeC‘da}f &Ia@ |c§n\/éftedp‘ebr the fFOSRAY BY g%/sé(gﬁn

sa%o 62:%»(” 3 ?QKQ $l eq%l atéet%tg a(\g (g%g méwgter g&wta@ng_@o ml dis HGI(1:5).
Thg ofgap® layer was Wpshkd3dith(i8ine il (SbdReh §ulfate) a8d SshcbRtratdd tb)

a s?né’ﬂ%o&?naﬁqeﬁ)t%@fr%)éé&&’ Julst]%rgsrh%é F't; e&ﬁg'ﬁ,ﬂa@f %wg{ygtag oy

pureckemmuns; 1 (P5AR ol TRjal Yiek 4G 4006H  HONMBO (00 UMitdk, DMROves) e

0 gpm Rree afatmcmscp R
%M@% iz D AT el CROPEECAL AT )
h idé %ﬁé’ﬁaﬁ'@d a58®éd& 1hed by Cragoe et
al. (J. Og. Chem, 1953, 18, 561), except that the
phenacyl brom de was used instead of the phenacyl
chl oride. A suspension of
2-brono-4' -chl or oacet ophenone (Al drich, 50 g, 0.21 o]
CIm)l) in 220 m et hanol was prep ren all
NoUTey bot t omed  fidoagis,H,6)WbA SO ) of 36sodj um
e trihydrate{32—g—0~24 1o (n 210 nm
acetgc aBbl, M@sA added. The ni xffur e Of8s he
ix for 2.5 hours, then cooled Do room
The white ,nte

tenperature and refrigerated ovenfitliae
crystalline material which precipi tatea was col | ect
by filtration, washing once with a cold soluti om(oﬁ EtOH, H,0, A
50% aqueous et hanol, and dried under vacuum t @ 2yi WeHCI

pure phenacyl acet ate 4 (38 g,

mediate 3

CO,H

\OH
O/
J U

Compound 2

~cl

Scheme 2: Preparation of Compound 2

EXAMPLE 2: PREPARATION OF COMPOUND 2
INTERMEDIATE 4: 4-CHLOROPHENACYL ACETATE

This compound was prepared as described by Cragoe et al. (J. Org. Chem.,
1953, 18, 561), except that the phenacyl bromide was used instead of the phenacyl
chloride. A suspension of 2-bromo-4'-chloroacetophenone (Aldrich, 50 g, 0.21 mol)
in 220 mL ethanol was prepared in a 1 L round-bottomed flask, and a solution of
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83%yield): HNW (400 MHz, CDCl ) ppm 2.22 (s, 3 H

5.28 (s, 2 H 7.46 (d, J=8.59 Hz, 2 H 7.85 (d, J=8.59
wWoH200584 158 2- (4- chl or ophenyl ) - 3- hydr oxy- 7, 8, 9, PCT/US2004/037441

0-t etrahydrobenzo| /7] qui nol i ne- 4-carboxylic acid

(Conpound 2) The procedure described by Cragoe e al.

(J. Og. Chem, 1953, 18, 561) was followed. A

suspensi on of 6 7-cycl ohexanoi satin (intermnmedi

15. Gogium7apetrteriribhgraten(38@. 024 malalgud8uaL Wates &8¢ 3{%““- acetic ackd

hydrgxi fedass hBrrﬁiQt@Fee\Qaé Hea?!edlaﬂ-reﬁum&ﬁ leex heos| rtléo toadete room
flask fitted w

100 tempealvE Fnf o‘f‘?fr@Fraie c?H?rB'lgEtphe e hqgge%?gﬁn%d lefbrial which
(i nt;ﬁémﬂteat\ﬂa%collb&eﬂ’ by, filtg@io wasbinp cprne sothna cldrgelution of 50%

it Ea%?,le()%f %}hgh e%d tcﬂleﬁ m%«% %Grh %‘glvg\fﬁ&e bﬁ%agﬁ%étﬁteoi (38 g,

r eacB3%piek: )EHLNMRV(A@O Mzt @acb)t O RO 222 for3 HR5.28 (5, 2 H) 7.46 (d,

addi 13633y, ﬂi—i"‘?%%d Jegwasizthgn cooled to room
t enperat ur e, and the ethanol renpved under reduced

ELFF?&?W%&%%?S e T piipestia ot ot P s b by
W (cdmbodddazjueous hydrochl oric acid. The cr ude acid

or o bl oSG ULETES DY bbb L ALUCOADRAL AT 18 551 was

under vacuu first ed
ov erfooveid] |Pc%usg@18mcﬂf @rﬁ-pyetph%t@n0|§a’smdmﬁrragﬁ*'afﬁr?y15 9@ 74:3 mmo)

et hyl, S?qﬁoé‘tl\ﬂaaque%u@ﬁﬁéﬁ'llnﬁ hidr&(lde WaspreparBa@iod 1 L £nécked round-

t 5%
P oD GeekitespliniA B COMFRIsEh PaY RS D A0 <hfquton of +

Ob: akHIGEpheABCyl Bedats L«ﬁmﬂe&e@te 4N 12.0%, a2.6tromol) i 8&mL warm ethanol
wat er an

bac
of cHft gthelddp é@ah)%a‘;tl(gﬁ% P%errlqrc]:é a@frg ( 8%1 %Sﬁrd %P/eraaqd:hlg 'sBidtion had
pr ecbgaint sakded, whs rezstidremixue vae ee%tgchahreﬂyx fqr e redgitignal 4 hours. It

dri eﬁaéj A co ?eﬁ:i n?o}gﬁ”fém‘l}a@t%’f&été{dl ineednardl $éﬁﬂ(@\fe€| under reduced

bat c romec orm et hanol I ve
Con-pmgﬁ@rq e rgsigeg @ag,@]urqngltfy&ﬁg ér}L \(@ r@ghl&éjd fgrza}g minutes, filtered,
yi el g ad’i’jlm gﬂIOIQMM‘lZM [Pny)iroa]lﬂﬁlmmc84'r Henarudk adjd precipitate

(2d8 wg% 'c@@ctﬂg byfnlt@}loq ag% %GZ%Q(% "’%‘é}“ﬁz ‘ﬁé Hésn‘y éh{%cl{ dt’s\%as first

J=8. bidtetilbyerZ sificaelidith flést&hﬁﬁnaﬂmragnyl—l;() Byl @httaiealb acetonitrile
hydr a o@%@g&l@? v%\%} [+ 6_|5‘§Qr@thﬁa1%n55}to reBmoYe mi¥ét §Che highly

| soni
colored impurities. The triethylammonium salt obtained was then suspended in 20%

acetonitrile / water and converted back to the free acid by addition of concentrated
hydrochloric acid. The acid precipitate was collected once again by filtration, dried
under vacuum, and recrystallized in several batches from chloroform / ethanol to give
pure Compound 2 as a pale yellow powder (3.03 g, 12% vield): *H NMR (400 MHz,
DMSO-Dg) O ppm 1.84 (m, 4 H) 2.85 (t, J=5.56 Hz, 2 H) 3.25 (t, J=5.56 Hz, 2 H) 7.33
(d, J=8.84 Hz, 1 H) 7.58 (d, J=8.59 Hz, 2 H) 8.15 (d, J=8.59 Hz, 2 H) 8.26 (d, J=8.84
Hz, 1 H).

37



Internmediate 5 CO) KOH, EtOH H O D QAc 2) 1 MHC

3) Et NiInternediate 5 Internediate 4 Et N Conpound 3
w®etwene7238 Preparati on of Conmpound 3 EXAMPLE 3PCT/US2004/037441

PREPARATI ON OF COVPOUND 3 | NTERVEDI ATE 5:

1H BENZJ G | NDOLE- 2, 3- DI ONE The procedure descri bed

above for the synthesis of internediate 3 was

foll owed, reacting 1-am nonaphal ene (10.0 g, 69.8 o]

D gf 83.8 mmic)H,a0d @

o)

: ,/ﬁr@rﬁl

ence’ 0. £56P M NeeR%k at e H0.70 nol )>>®%C ” N

itrosoacetanilide was obtained as_a browni shbl atk
solid (7.09 g, 47%yield). cyeirraEfaifewas al so Intermediate 5
carried out as described above. After pouring the o
reactio(p m xt ure ontoilcle and chiIIfingit i nit he CO,
fridgejoverni @ a smal |l anou preci pi OH

Jppeaped, T was col | ect@goﬁvaﬂ'ﬁfcd;ét i pn,

wat er (3 x),ang doied ungempneacuum Th
exfiracted into ebhyl acet ad)étids descri be
pre bl ack solid. Both sanples contained so of the
desimmasktd sat i n 5, nvediaerte very i npure (2.19 g, 34%NH®
yield). Triethyl ammoni um Compound 3
7, 8- benzo- 2- (4-chl or ophenyl ) - 3- hydr oxyqui nol i ne-4-carb
oxyl ate (Conmpound 3) The procedure described above for

it ermodi ate 5 (3180 EE A T e feact! g

4- chl orophenacyl acetate 38(internediate 4, 2.95 g,
13.9 mol ). FeF i R PEGPVREUNY F | ash
chr omat ogr pEiFRMBMATS 51 1H-BERRO[JIRDGREYB-DFOREate © 5

acetonitrile : 2.5 nmethanol : 2.5 water [+ 0.5%
tri etthd arocedirg .dedtribe¢hrabdvec forwias syothegisirad istaonegiatea ddwas

*olﬂgv(/eecj, ?Ja%ting 1-aminonaphthalene (10.0 g, 69.8 mmol) with chloral hydrate (13.9
g, 83.8 mmol) and hydroxylamine hydrochloride (17.5 g, 0.251 mol) in the presence
of sodium sulfate (99 g, 0.70 mol). Isonitrosoacetanilide was obtained as a brownish-
black solid (7.09 g, 47% yield).

Cyclization was also carried out as described above. After pouring the
reaction mixture onto ice and chilling it in the fridge overnight, a small amount of
black precipitate had appeared. This was collected by filtration, washed with water (3
x), and dried under vacuum. The filtrate was extracted into ethyl acetate as
described to give more black solid. Both samples contained some of the desired

isatin 5, but were very impure (2.19 g, 34% yield).

Triethylammonium 7,8-benzo-2-(4-chlorophenyl)-3-hydroxyquinoline-4-carboxylate
(Compound 3)

The procedure described above for the synthesis of Compound 2 was

followed, reacting intermediate 5 (2.19 g, 11.1 mmol) with 4-chlorophenacyl acetate
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purified again by Discovery Analytical Chem stry
(preparative HPLC, acetonitrile / water /

wa piosnkmesamnm ne). After |yophilization, productP@OORmO41eB7441
3 was obtained as the triethylamoniumsalt, a yellow
solid (54 ng, 1. 1%yie|d) H NVR (400 MHz, DI\/SOD) D
1.17 (t, J=7.3 Hz, 9 H) 09m6|—|)757m3

Aot § Sl o o) fon
clire@a®gtaphy dveH)silioa 86 (Qj ethypetatey 5 agetpi)ltrll%% eftBhel): 2.5
W&@r %ﬂ d. @% tﬁe@r&hm) 3‘% %%l%ct &/Qé”h@t éé:% Qr%%@h é?nB' tﬂéfélfore

Pw'fee @@ml it Qﬁﬁ%\fﬁ}éf*@a'ﬂwﬂn%@fﬂ'ﬁf&f éﬂf%Parat)VG K@rc acequmﬂ@
w@ceZ) tnlathMaH@le) | nk&NyoRHili2kiEn, HroducECHREHLALS WasEnmdS the

DBy cb bkl i, TR 1t (B Sk oo v

DNISCEPACE ¥ Ith J37.8liHay e Hp 3 DBHINN 6 &) -757y(), 32H) el oxyii i 7180

C t |
GREDT AT TS o B O PG ST LR, PR ‘Z%df%qi%zq&%@
S8 H219196*) 993 (d, o697 HZH;}d*r*)@ Mﬁn (E@Hﬁymk@ci@r G120tjeCINO;
36000379 Bun®39d@se0l ) and sodium sul fate (40 g, 0.28
mol ) were taken up in 200 L water and 10 mL 2 M
aqueous hydrochloric acid in a 1 L round-bottoned 0
{sk, and 1-acetyl -7-am no- | ydro- (1H)-i ndol e
g, 2Boramyitale, WasH-added. hydr@hceHz(s& 63 0

+0 WW, ang tNe W—w
anN ubber %’rﬁ E?ﬁ 8’2\@23§Hroge al floon and heated at

C@Wernlght. After cooling to /foom tenperature, the )/

i s8ni trosoacetanilide 6 was c8l ligeinegdidwyefiltration O

and dried under vacuumto give product of sufficienintermediate 7
purity that it could be used in the next step (5.74 g,
82%yie|d) H NVR (400 MHz, DMSO-D ) 2.30 (s, 3 H) co.H

3.07 , J=8.
%'\©\/U\/ 1) KOH, EtOH, H,0, A O O
Lag ~
2) 1 M Hcl N
N NH
)1/ Intermediate 2 O
0]

Intermediate 7 Compound 4 ¢

Scheme 4: Preparation of Compound 4

EXAMPLE 4. PREPARATION OF COMPOUND 4

Intermediate 6: N-(1-Acetyl-2,3-dihydro-1H-indol-7-yl)-2-hydroxyimino-acetamide

Intermediate 6 was synthesized according to the procedure described by
Yang et al. (J. Am. Chem. Soc., 1996, 118, 9557). Hydroxylamine hydrochloride
'(7.10 g, 0.102 mol) and sodium sulfate (40 g, 0.28 mol) were taken up in 200 mL
water and 10 mL 2 M aqueous hydrochloric acid in a 1 L round-bottomed flask, and
1-acetyl-7-amino-2,3-dihydro-(1H)-indole (5.0 g, 28 mmol) was added. Chiloral
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4.13 (t, J=7.8 Hz, 2 H) 7.09 (dd, J=7.3, 1.3 Hz, 1 H

7.14 (t, 1 H 7.48 (s, 1 H 7.73 (d, J=7.8 Hz, 1 H)
waozd412s§ 1 H) 12.33 (s, 1 H). Internedi ate 7PCT/US2004/037441

8-acetyl-1,6,7,8-tetrahydro-1, 8-di aza- as-i ndacene- 2, 3-

di one The cyclization step was carried out as

descri bed by Marvel and Hers (Og. Synth. Coll. Vol.

: l3f2ﬁ9drate . 62?95 314 oBhinem Y afierf ddtl, aklthalflasio be@Psd Witred rubber
Su uric acid

i sonFeRtYE S4d &t@ﬁﬁn E@jgog %ge?tﬁg at gg && §Veraight,ffter cooling to room
DOT t tepiprative] theSdnitrosoapetakitiep bngast tndlettednpe ffilatioreand dried under

addl ?/é) l&lf{t I@%ggr%éodﬂft oq s&ﬂmgﬁ%ﬂn& .t%hﬂ rtl)g%g?d @gh? next step (5.74

Ion mxX

addi ti 8avalyielid "Hi MR ¢400 M'HérD'\d%-lD@)thZ@Or(éo%W & éhs df&j@ é‘Z 2 H)
and gqgéfeg-?o@ng 21997 %(&fw@d 3 1L H) ™ast, ald q\/xﬁsctstpH) 7.73 (d,

st an hour gr eci pl tate was CO| ect ed

by fVFt-BHEi bH}W/\%@@?!hb‘ \ﬁ%( tér (3 x), and dried

under vacuumto give isatin 7 as a bright red,
cr ysirérhvief@tesnl 8- abetynﬂ B 8- feitremm-1 putiazhyastimiabenedz @diona

Leele"s B APty S TaNGE e PRSP s (o
(t, \Sy&‘hSCdaf{z Vop |, }-3)27)7 02 128, mlJ Er?elmemgr flapk, |-§0 ML gonqegtrated sulfuric

J=7. gm g% (ﬁs Thtl, |J§<9n|trosoacetan1l|de 6 was then added in small
8 (4-c orobenz

YOXé@T ro-1H pyrrol o(;o

] goitiaes, jwib- s@rr@arlsﬁwwutb,e p&f%ﬁ&%m?dsqtuf@mb@'ow C. Upon
Cg”'p%i’fﬂglet{@ﬁof%@éddﬂﬁh zRél rd@ystudnhﬁuxwmﬁiwaﬁe@am °C & thn additional
above ar

5 a0 4P RS BEROIEH oy FPE} GOt A0%paed AR gRmLEryshed i
di onét v(asrallanesmldlsmd fof Y2 lio@,Oargl thé B4 precipitite wias kollected by filtration,

3 ( 4w%g|!1 g& %@RE\%YA rr‘r?t)%g %a%rrl%) %{Q%bﬁ}rﬁ td bl% QLR %taebrlght red,

by f lcaystalliod sditmofoyfligignipusiyde by we@a t@%next éﬂeat(f #Y9otnyield): 'H

70 SN (4@@%1@2 @MS&D?Q@Q omi(d 13 thes 20 @. Bsmathangl4.15 @.58.3 Hz,
5% triethy

am_ne) i.lized .to yield
the ;?rdé)g er(pe{ﬂyq et vih (e 176'1%6 X’gﬂglg?t( Syl sal)/t
back to the free acid form it was taken up in 1:1
acet @r(mchiolrcmehzwmmmoxmiaeﬂnrﬂydeﬁ1 kiipyinol ol 2efdantincdiner @-carboxylic acid
hydr%: qacid, and then diluted with additional
wat er fnd)ﬁ Aacetonltrlle in water. The acid was
further pilinisfdostbobyd myaist svndiepine Wy t the buptadary dessabrsd above for

L0 gigkEiRUAd 1@@@&@% &@1 %,ﬁ@te%hw 8LdidA-284R=@ene-2,3-dione
13% yield): HN l

Hz, jlnﬁ)'mgdlqtg (GRS 2é:98 5_|_214mq20l)2wmj 3y(4-oh 0(%0%3@3)}%-0)2})?)%@%! acetate
(M Sintdm&aidié %, s1.48 gHe;52HRMBI( ESher krucial rdddadiwas purified by flash
chromatography over silica gel, eluting with 70 ethyl acetate : 5 acetonitrile : 2.5
methanol : 2.5 water (+ 0.5% triethylamine), and lyophilized to yield the pure
triethylammonium salt. To convert the salt back to the free acid form, it was taken up
in 1:1( acetonitrile / water, acidified with concentrated hydrochloric acid, and then
diluted with additional water to 20% acetonitrile in water. The acid was further purified
by triturating with boiling ethanol to give pure Compound 4 as a beige powder (0.249
g, 13% yield): "H NMR (400 MHz, DMSO-Dg) O 3.27 (t, J=8.1 Hz, 2 H) 3.75 (t, J=8.1
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CHCNO (M) 355.0844, found 355.0846. H (50 psi),
10% Pd/ C chl oral hydrate, NH O THCI, NO EtOH N H Na SO
wWOoR@s5/0¥2C58 55 C OH Internmedi ate 9 | nternmedi at ePGI/USVE4/037441

H SO 55-80 C OAc Internediate 2 ) KOH, EtOH, HO D
Compound 5 2) 1 MHC Internediate 10 Schene 5:
Preparation of Conpound 5 EXAMPLE 5 PREPARATI ON OF
COVPOUND 5 Internedi ate 8: 4-am noindane n a 500 L

PHEr 2siak@r BegsH) 7.36- .t 9 di)n&laﬁds(ld-l)? HFg\él/S gg?lg) (Ofﬂzsl)for
d t lurry of 10% g
|ﬁ%§%bg\%gf U\agggg@b%@. @ﬁgh\:ﬁ? E>5(i3t4§re was then placed on a
Parr shaker under a hydrogen atnosphere (50 psi) for_ 1

ho at  wWhj sdpsipiHact - | ( 20%cdrdNphiraid GREGRER, | N 0
hex 3292 I é ar{—rﬁgi—ﬁﬁt—leﬁ—a—ha NJI\¢N~OH
d e®°"To work up He (PSR HE Wikt ur e H

fi tered twice through Celite, washing with a Iarge Intermediate 9
amount of ethanol, and SFEB#Bough filter paper. The

et hanol was evaporat ed under reduced pressure, and the gg'jgb*jéSO‘t
crude product purified by fI ash chgomat ogr aphy over

silica gel (10% et hyl ; Yo give 8 as

a viscous, faintly colg LOH(7. 04 N Y xPAS] d) H o
NMVR (400 MHz, DVBO-D ) (m 2 H),te,%egg;tegt J=7
Hz, 2 H 2.76 (t, J=7 H 4.77 ( I—h 6 36) 0

N
(d, J=7.8 Hz, 1 H) 6. 326, 8 Hz, 0 (1 N
J=7.6 Hz, 1 H) I nternedi ate 1)K0H:2tOH Ho0, A .
2- Hydroxyl m no- N- | nd%oﬂ\_pgfun?fs adget anmi de IS was Intermediate 10

synt hesi zed according to the 5t ocedur e descri bed above
for internmediate 6. The isonitrosoacetanilide was

prepared by reagthdhge 5- B&bARIIGHIFNPound 5
EXAMPLE 5: PREPARATION OF COMPOQUND 5
Intermediate 8: 4-aminoindane

In a 500 mL Parr shaker vessel, 4-nitroindane (10 g, 61 mmol) was dissolved
in 50 mL ethanol. A slurry of 10% Pd/C (1 g) in ethanol was added. The mixture was
then placed on a Parr shaker under a hydrogen atmosphere (50 psi) for 1 hour, at
which point t.I.c. (20% ethyl acetate in hexanes) showed that all the starting material
had disappeared. To work up the reaction, the mixture was filtered twice through
Celite, washing with a large amount of ethanol, and once through filter paper. The
ethanol was evaporated under reduced pressure, and the crude product purified by
flash chromatography over silica gel (10% ethyl acetate in hexanes) to give 8 as a
viscous, faintly colored oil (7.04 g, 86% yield): '"H NMR (400 MHz, DMSO-Dg) [0 1.95
(m, 2 H) 2.61 (t, J=7.3 Hz, 2 H) 2.76 (t, J=7.5 Hz, 2 H) 4.77 (s, 2 H) 6.36 (d, J=7.8
Hz, 1 H) 6.42 (d, J=6.8 Hz, 1 H) 6.80 (t, J=7.6 Hz, 1 H).

Intermediate 9: 2-Hydroxyimino-N-indan-4-yl acetamide

This was synthesized according to the procedure described above for

intermediate 6. The isonitrosoacetanilide was prepared by reacting 4-aminoindane 8,
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41(7.04 g, 52.9 mmol) with chloral hydrate (10.5 g,

63.4 mmol ) and hydroxyl am ne hydrochl oride (13.2 g,
w@2m9047268 ) in the presence of sodi um sul fate PGTBU§2004/037441

0.53 nol ). Pure product 9 was obtained as a brown

solid (7.18 g, 66% vyield): HNW (400 MHz, DVSO D )

2 00 (n1 2 2.80 (t J=7.3 Hz, 2 H 2.88 (t, J=7.6

4 g6 % (532% mipol i rﬁorg{fhygra;{')(tgs t 6$_|)54 3G g grogylamine
12 l@drbshlorihel-ﬂ)B 2kgno. e%rmdl) drt the peasence of sodium sulfate (75 g, 0.53 mol).
0 FuploGHEA YA BerdmBf 35200 bRILRIE o 3 ELYRIGENE MR (400

c cl as described f

i nt éﬁHmcﬂ]l\@%D?) i REAEWer H) 280dh JpobaHzng ﬁ@s&odﬂ @i Hz, 2H) 7.05

reaqi £g gk iy 9. 19 9=7.6 Bz, PR] ¥.48(dv €78 BIERd H) APDENT HYD.49 (s,
pr eci pi tate a peared even after chilling the m xture

overtilgi%19 Fnhud): this black precipitate was filtered

out and thrown amay (< 200 g was isolated in this

f ashitemediaig 00:t 16,7 fsHbtratatie- eadter acitdatens2 §-dianay |

acetate (3 x). The ethyl acetate solution was washed

with brifiee coiclizatipnosteny was ijedr eardedneig rassdagaiitag| fpgintermediate 7.

fil tl—ﬁfv\%%r e ?&?rﬁ’l@rtﬂé eé?ooléadf‘ééctfbﬁ%&ﬁﬁb Bﬁt%sﬁé” @nl& @ very small

yleI ure 1satin as a brig oraneﬁ 1g
S%Imuét Qf)preqlplq%g:\ap(pggg ,\yp@n am %g)t @n‘@%ﬁg (/ﬁr]nlga |_76hus this
2. T6y1dck pré'cr;?taﬁs Ws filerdd) ot 418 tﬁltown\]av%.y5(< H0p rdg Mgs Gsobded in this

|('|) ’ fashlon? aHé 'the fllrgte extracte(dd hto ethyl ace'f'%é (31‘ x)H)Thg-J ]eth]ypac{e%te %olutlon

8- ( Avashivastedientty Ibjing - driedr ovey -ahgirdishyntonesiism Suliate, Biesed, and
opent gé&%@%ﬂ&&%‘m&d ?res&ﬁ‘é lfbg?f%é b&re@s%ftlﬁ 16 %%ﬁ&ﬂ%mﬂge powder

roced
desc(ﬂ|3ﬁegﬂ 5% vieldy:gH WW@Q%MHz %Mggcl?ss)ﬁgZ 07 (m, 2 H) 2.76 (t, J=7.5

1, 6,14, %H)%éaa(hwdm*rﬂz BFH 685 (4 NEAGANS 1 ) F-3bi (aNe7BHz, 1 H) 11.10
(0. 36% W th 3- (4-chl orophenyl ) - 2- oxopr opy!l

acet@ EHb (O 54 g, 2.40 mol ). The crude acid was
purified as descri bed above for Conpound 4 to give

e
(quicrarboxzhcl-@cmtiCO@pQQnd‘i) 7.3 Hz, 2 H) 3-28 (t. J=7.5
HZ 2 H) éor{upc’ouna Wl Zy{_rgﬁes(z%d By Wewéroégdlfréj .dedctbed above for

! ESI cal cd
f or @OTFPQWNO (" thyg :§5ﬁq7 é@@hﬂr&]rﬂfa@g 4n<% 9%40 (0.36 g,
COCl 1, Q\ﬁnmol with 3-(4-chlorophenyl)-2-oxopropyl acetate 2 (0. 54 g, 2.40 mmol). The

crude acid was purified as described above for Compound 4 to give pure product
Compound 5 as a bright yellow powder (94 mg, 14% yield): "H NMR (400 MHz,
DMSO-Ds) O 2.15 (quint., 2 H) 3.05 (t, J=7.3 Hz, 2 H) 3.28 (t, J=7.5 Hz, 2 H) 4.32 (s,
2 H) 7.33 (s, 4 H) 7.49 (d, J=8.3 Hz, 1 H) 8.36 (d, J=8.1 Hz, 1 H); HRMS (ESI+) calcd
for CooH17CINO; (MH") 354.0892, found 354.0898.
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OCF OCF OCF Internediate 11 Internediate 12 OAc CO H

OCF, OCF Internediate 12 Internedi ate 3 Conpound6
w®etene7268 Preparati on of Conmpound 6 EXAMPLE 6PCT/US2004/037441

PREPARATI ON OF COVPOUND 6 Internedi ate 11:

-Chl oro-3-(4-trifluoronmethoxy phenyl)propan2-one A

solution of 14.58 g (66.23 mwbl) of 4- trlfluoromsthoxy

phenyl acetic acid in 75 mthionyl chl®@ride was

refl uxe?g HO hours, cogmal, and the extessireagent OAc

evapor in vacuo. Jhe resulting cfude acid chlorifde
was re-evaporated tw fromdry to ne and used

suc t he_follow ep._To 175 i-azonet Bane

Et . 0.57 mwol inanicebD was added o

30 mnutes a solution ; t he crude chloride in
m. Et 98F3The reaction vva% stirred 2 héuts in the.col

then overnight at room tenper at urktermpedigtgnl ne !:'btﬁr@ﬁdlate 12
(OC) solupion was passed a gentle streamof O gas for
5 mnutes AQ} r one nore hour in the ice bath the
reactio dlluted V\Ath&OO nmL Et O poured |GQ2bi 350

The ag S Iayer d with a seq OCF3
of Et he or gan as@s were washed wiy
(2x200 and se ur aed bri ne (400

dried ( $O0 ) and porated in vacuo. resi due

was gitesntdiat 12 Jatermddintel3 , and the solyhigvtnd 6
purified by flash chromatography on silica gel 60
(Merck) using AcCEt-cycl ohexane 20: 80 and 30: 70 as the

el uent. Pool i ng andRMARS! Rldparatien oftdienpanad epr i at e
fracti ons gave 6.97 g 43(44. f% overall) of the

i ntermedi ate 11lggavaLE6! PREPAKATION OF OINRPQURD 6VHz,
CDCl ) ppm3.85 (s, 2 H 4.12 (s, 2 H 7.18 (m
J=2 1 1n@8mkttiate4 1H) -Chians-8+(4ridluarbmethdxy Fesylicoreol¢gne

2-0x0-3-(4-trifluoromethoxyphenyl) propyl ester
A solution of 14.58 g (66.23 mMol) of 4-trifluoromethoxy phenyl acetic acid in

75 mL thionyl chloride was refluxed 1.5 hours, cooled, and the excess reagent was
evaporated in vacuo. The resulting crude acid chloride was re-evaporated twice from
dry toluene and used as such in the following step. To 175 mL diazomethane in Et,O
(ca. 0.57 mMol/mL) in an ice bath was added over 30 minutes a solution of the crude
acid chloride in 85 mL Et,0. The reaction was stirred 2 hours in the cold, then
overnight at room temperature. Through the cooled (0°C) solution was passed a
gentle stream of Cl, gas for 5 minutes. After one more hour in the ice bath the
reaction was diluted with 500 mL Et,O, poured into 350 mL crushed ice-water, and
the layers were separated. The aqueous layer was extracted with a second portion of
Et,O. The organic phases were washed with 5% NAHCO; (2x200 mL) and semi-
saturated brine (400 mL), combined, dried (Na;SO;), and evaporated in vacuo. The
residue was dissolved in 30 mL CH,Cl,, and the solution purified by flash
chromatography on silica gel 60 (Merck) using AcOEt-cyclohexane 20:80 and 30:70

as the eluent. Pooling and evaporation of the appropriate fractions géve 6.97 ¢
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To a stirred, gently refluxing solution of the
chloride (6.80 g, 26.92 mvbl) in 50 m. EtCOH was added

WO poosie2portion 5.68 g 29.6 nmvol, 1.1 equiv.) ESIIBS2004/037441

dissolved in 25 m water and 2.5 L glacial AcCOH, and
the reaction was refluxed 3 hours | onger. Mst of the
Et OH was evaporated in vacuo, the concentrate was

di | Et(aqi 1wt cs\)ara]rpgr tAd intéHnBRiaRNd ii@g&f%ﬂtggggg 1\1?@@%@%2, CDCly)
' sehbameasTp o 6of B 7SR ke 8 Beedirkarco ( 300

nm.) and sem saturated brine (SOOdm_) conbi ned dri gd
ze
‘an d mQEt@%é'o‘%tg 912 ' Rce\(r@gﬁg 2- OIQ % -(4~ gﬁfg?rr%g}e oyp%g)%} Qﬁ)pyi Ester

and €éxcess hexanes

(42. 4% o&otar@.rr@&ege% rreﬁax.ﬁ&w tloﬁsortﬁ‘ e 1 26.92 mMol)
g (tofiRf tle ARG 1 WOE

mdu%%@ﬁ'r’gsa%w VES( gddeg rrp.|)ong ppgrops’s 6829 14964 miipl, (‘51 eguiv) CsOAc

7 23 (ﬂsﬁblvéd H)245 mL water and 2. 5tT1L glagrglnAcOH and the reactron was rﬁﬂuxed 3
trl or 0X Z

ydr 08'8 Hrfolf)fﬁ Sﬁu MAgh ?TJ E‘ 2 aWB%fy?‘?OEg/ %% iy V?‘@Bmtﬂ% ﬁ@%')‘trafe was

To 1.d)@eq with.190 miVbkjer iand ehenmikiaé exiPactidswied wedEd (@x@O(an) The

6L/ K%aﬂtc &%gegwtgrevﬁgsh%gqﬁ %e eten{:e o EflC%og(rﬂ%.I ! Srgs\éﬁgaated NaHCO;

porti er stirrin
mvm (300 Bw) eidi sen)i %ﬁt@@faﬂ ebrmg (360 18L) nEombtned»adeoE(N}jSO4) and

At t r bd id & t

oo SaRRlo0h 656 400,855l 09, 85 3k 158 s

i | ueaey 15[13 9i5t? @24 OEine aceiale ascqolaripsseitpkas. {(MowEpreuct present

2.5 hﬂﬂhe e g udrs) S NIAR QA0BNMHz, TOTKY 2. 16 THS 19WIPY/s, 2 H) 4.71 (s,

pr eC| separated fromthe cl ear supernatant
geCaipatl on after standing 2 hours. The gum

vvas d| ssol ved in 600 nL AcCEt, the resulting solution

was RaSHEy-Ri(¢rifroomethosghenzyet, 819 40-¢alrabydrolssnzolhjoaiholine-4-

Na2 S6Xdxyli@Bdd %%DFB in vacuo. Separation of the
éur noéﬁﬁn)glsa licylate g)gm unr eact ed cycl ohexylisatin

(27% r ecolReiY 9&hd’ Q‘MPQﬁ“t@Wd@fe Deiipzaiver imp MLIENISOd atil @D-2°C
onl ywas adﬂHﬂloeuﬁdwfebV)ﬁQh 3eral p@ﬂlbﬁé’f@f{c@%’c ® at éH\,lrJt%h lot£36 g (8 18
t moni S
oo "Bl ol SUASE AR SRS o B o
70: 1thesoltiorcwas irmad nge Bous Ioniet undeRgenitle Rglugfcoblbe, slowly diluted

appr Q/FPﬁ '15’6 rﬁL Wé%? tthé?ﬂascro?ffefd%tq%g U S AP %lréﬁ%ddgr?)%vtvrgﬁ guer 1.5

partl al was thé conve
f r eehQHes: J hB)QU'F‘FfEePF srinifetewyasisenarpied fromdoredear)supernatant (pH<0) by

di | ubeAnAa6Riftes Slakdih@P holkli TR GRS Hiskh¥a AR MAdE the
resulting solution was washed with 200 mL semi saturated brine, dried (Na2s804),
and evaporated in vacuo. Separation of the quinoline salicylate from unreacted
cyclohexylisatin (27% recovery) and a variety of other impurities could only be
achieved by gravity chromatograph'y on silica gel 60 (Merck) of the triethylammonium
contarnlng 0.5% NEts. Pooling of the appropriate fractions afforded pure product as
the partial NEt; salt. The salt was the converted to the free acid by treatment with 1N
HCI (aqueous) in a diluted AcOEt solution, which was quickly washed with semi
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44saturated brine, dried, and evaporated in vacuo.

Crystallization of the residue by slurring with a
w@pmbi43268 ume OF AcOEt - MeCN- MeOH H O 70: 10: 5: 5 ¥CDUNED4/)37441

afforded 566 g (27.3% of the canary yell ow quinoline

salicilate as;the free acid Conpound 6. H NWR (400

MHz, DI\/ISOD) .81 (m 4 H 2.83 (t, J=5.56 Hz , 2 H)

3. 1%§ e i &?ﬁz%\@ orﬁfé &aﬁyo_é‘_rg%a||(72&§§nf&gh98%§iéﬂ§7 By

1 Hislurity With.a spll, volunie aiBEOEt-MeCN-Ma@k-HED 7C1REEHRNEL] 2

nol

It e@}fﬂ@? gfé)q%g ﬁéf%‘tﬁ)gaf the-zéangg(y% é&ﬂaiﬁéhﬁé Qé]ﬁlla&las El_*le 8ee BCld

O Compounds.7HIBIR (AO0MHz, BMSSEPaH 1 BF 4D AFSUhd=556 Hz, 2 H)
EXA )= 7 [®H =
DT TS G T g ot
orgé'ﬁgzmr{e ﬁ@ s generated as described by S.

Huo (Organic Letters 2003, 5 (4), 423-5). n a

flame-dried 25 L 2-necked round-bottoned fl ask, under
an |nert atnnsphere i odi ne (65 0. 26 nnDI) S
Fiol

CnL anihy en,ous mdbpN- d aget o Zinc
dust n 02 g, W the /“\/
suspeNS™N stirre the red or of the io0dine

di sappeared. Then, 3,4- 45dichl orobenzyl chloride %

(0.71 m, 1.0 g, 51mm|) was added VI%SX nge
the mxture heated at 80 C until the t R ekdgmolk)
hydrol yzed aliquot (5% ethyl acetate in hexanes,

vi suald.zeg by er um rml,ycl;;g@gee) stk Bhng) ¢ ol
the starj rra er i ¢
acetone cl 0

Intermediate 14 Intermediate 13

+
0
NaOH
0
H EtOH, H,0, A

Scheme 7 : Preparation of Compound 7

Compound 7

EXAMPLE 7: PREPARATION OF COMPOUND 7

Intermediate 13: 1-Chloro-3~(3,4-dichlorophenyl)propan-2-one

The organozinc species was generated as described by S. Huo (Organic
Letters 2003, 5 (4), 423-5). In a flame-dried 25 mL 2-necked round-bottomed flask,
under an inert atmosphere, iodine (65 mg, 0.26 mmol) was taken up in 6 mL
anhydrous N,N-dimethylacetamide. Zinc dust (0.502 g, 7.67 mmol) was added, and
the suspension stirred until the red color of the iodine disappeared. Then, 3,4-
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had been consuned. The reaction vessel was placed in a

wat er bath to cool it, and Pd(PPh ) (0.118 g, 0.102
wormbp4m2ss added, foll owed by dropw se additi oPCT/USH04/037441

syringe, of chloroacetyl chloride (0.61 nL, 0.87 g,

7.7 ol ). The brown suspension was allowed to stir

overni ght at roon1tenperature To work up the

rea t d

ext If)redgeﬁzﬁ rf%l\fk) ace "at e8 Q?%q@)"@ % dié@\?% Q@ge ag]d the
or ganxtwelfw@ﬂsa’t\ﬂ@r@ il thed. | @i @fha Bydr @iézedoﬁ“%fﬂ (66’e€?’fhy| acetate in
anhydy0us Wiafled bfyI cIeFlﬁ’ﬁ %be@é‘t@ BAIRY) 'sAbWSY thghﬁe%fé#ﬁi@ material
product was purif |'ash chr omat ogr ap Ve Quer it and
D ¥ e bgg copaums DReHpECtiRE Jeseb s bAGSEON Eny Bl faggol . an
mat el F&jh%pf(OSM fg, @L”E)Qtrrltgub iviag éddeb,ifoﬂkﬁmdi by dtdpeviseeaddition, via
ste e :
3 8gyr§r§e (% p@fodacitéP(%lLond% q_s1 @NB@S%(%% %E@!b%glwﬂgys&ensmn
H) Was3lidqwid td st dvetright at rbipm Terdgerdtore. Jo8vagk ki thedregdfion, 12 mL 1
I nt ef iRl AL Sadds A gﬁ%(tﬁ% ﬁ‘ux@!&@ té%t‘?éc%ﬁﬁyétpuyl ZeO%RPMOPYS mL). The

acetate n a rou
1- clsPrbibed.ofgnie- layern Wire JRERSA YV Spam- Fiegnever @niygisoyg, MgSO;,

2. 33"’(&8@' QndV@%pér@féan T drtﬁdeZprBdiucﬁWﬁé @Uﬁfledaj’yd‘laaﬁ ehiofnatography
aci

sol @yél’oﬁl{lcé\,gg E(}g /oeeghxf? ﬁceﬂ ate; Irbléeﬁé?s o 'g? ﬁnaq%[ﬁbgfe sufficient purity to
tri eehgbdimitnend®seg (0845 §) 48% )gald)41l-6NMRdl490 Bltide@DCls) 5 3.89 (s, 2

dr opwi,s ¥ V'é"ﬁﬁ%bg?ﬁ re2r2§9|zml Eﬁ?:%%ngTﬁ% dﬁ?cltrg)oﬁ@ (d, J=8.3

m xt ré over hi recipitate

tri étzhyHanmoni um chl ori de was renoved by filtration,
and the filtrate was evaporated, taken up in 10 nL
ethyl acetate, washed twice with bri dri ed over

anhyp@iesiaay o 3-(3 Arighiqrerhendligr OéQPé‘b%(F%ﬁe The crude
product WﬁSa Pryuhi-betbniad filaglsh 1G&M6D®mt(mg¥dathmyophaem propan-2-one

o 531880 PR I A el AT g 0 ¥ . 020
CDCIg Y. 6:1nﬂndl)7wes ad8edd) The7solytion vPasHpooled7ih @r ice2waper bath, and
rl%%%ﬂ\p%&@&g %@4% 4% 'ﬁQmJ §3de@ddroﬂm§eQ/d'|§ynn%e Hver 30
2 (SHIﬂUtBF chlbroleasign ) Mt dwasythen sstired o overpiolihy dPatsipitated
NZ O [tridtRrMAbAIRR vhofd Wﬁéhﬂo@ecﬁl@y fﬂtra(ti@ﬁ’ repauneifilitate Wae evaporated,
ffoluhéleggt{e;{ 6]r arr{l.l Ew acetaye washed %vlce w%h lf)rme dsrleHLover anhydrous
6, 7,\MgSD,t Efﬂtéraby@habmpo{ag]dl ndidlei @@, Fodiab neay Pufifi® @y flash
0. 590 roma Agrapmsov'éraléiﬁ& 8@9 (i1(5]-30% ethyl acetate in hexanes) to give a pure
product (0.200 g, 33% yield): 'H NMR (400 MHz, CDCl3) 6 2.17 (s, 3 H) 3.71 (s, 2 H)
4.71 (s, 2 H) 7.05 (dd, J=8.2, 2.2 Hz, 1 H) 7.32 (d, J=2.0 Hz, 1 H) 7.41 (d, J=8.1 Hz,
1 H).

2-(3,4-Dichlorobenzyl)-3-hydroxy-7,8,9,10-tetrahydrobenzo[h]quinoline-4-carboxylic
acid (Compound 7)

The Pfitzinger reaction was used. In a 2-necked 25 mL round-bottomed flask,
6,7,8,9-tetrahydrobenzo[glindoline-2,3-dione (0.119 g, 0.590 mmol) was taken up in
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461 m . ethanol and 3 m 10 M NaOH, and the m xture

heated to reflux tenperature. A solution of
w@2q03/041268 chl or ophenyl ) - 2- oxopropyl acet ate (0PQDOSIPN4/037441

0.767 mml) in 3 nL ethanol was added in snal

portions over the course of 1 hour, by syringe.

Ref | uxi ng was continued for an additional hour after

t he 1asldéthaspn anbs mt oV 8laOH, ambthe rextore debied o oot temperature. A

was _t hen r e if

o1 P Hon e e gt AR ERRS AN B0 [0 2] 7 o) o
col kethenhddvasyadfiéd inrsaall partiomhover theipgarsp bt betr, asyringe. Refluxing
pur ik eﬁ%nﬁ%earﬁpéhaédd\{%nﬂ%r (a@teﬂr%n Liditidrewhs %Fn%fete/ and the

triethylamne and ure salt thus obtal ned
conveAc @umﬁwﬁ was thRe qop'@é tadpem Bwa@ﬁwrer ?@%@P@ﬁewﬁa glacial

5% agarc%ldt Bhd melyeudwpreénpmé sdliet8d Mhlﬂaﬁ&ncm (Era@é?ﬁ'oduct was

B ol L LSS g5 e e s

yl eltrais obtahrNMR/aé 460veltett badBNBDedree)adid by E8idificdtioB®f &6 dketonitrile

1, o8t Pl oy Sfentaflh o bl 9 gty et

Hz, by figation sgd (diied Jpgdenvaguumi( 4F|)8 89:180% (ylelg)._éH YR (490 MHz,
H) ; DRG0 B.73 - €86 ¢f, 4 By 2.61 1, He. NQz, (M3, 1é@t2¢/£236§ﬁz 2 H) 4.30

B 6 28‘%?7 B0 kel il o b (87590, b 1 o0

eq) (@ceBsnEz, A H);NaRMSQESI+) cSIcEEtfé}CmHhaclzNDs (MHey aezideB8e found

16 nd 8 Schene 8 - Preparation of Conpound 8
EXAMPL 7 PREPARATI ON OF COMPOUND 8
| S CH,N, | S HCl (g) | R
/ . / — L/
Cl Et,0,0°Ctort CHN, Et,0, 0 °C to rt
0] o o] Cl
Intermediate 15
HOAc (2 eq), EisN (2 eq)
acetone
CO,H ‘ P
N OHS . NaOH o + @/\H/\OAC
\ N S 0]
N/ A EtOH, Hp0, A H
Intermediate 16
Compound 8

Scheme 8 - Preparation of Compound 8

EXAMPLE 8: PREPARATION OF COMPOUND 8

Intermediate 15: 1-Chloro-3-(thiophen-2-yl)propan-2-one
The chloride was synthesized by Arndt-Eistert homologation of the acid
chloride. A solution of 2-thiopheneacetyl chloride (3.8 mL, 5.0 g, 31 mmol) in 60 mL
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I nt ernedi ate 15:
1- Chl or o- 3- (t hi ophen-2-yl) propan-2-one The chl ori de

wor®ssynshesi zed by Arndt-Ei stert honol ogat i onP@Ff/Us19e4/037441

acid chloride. A solution of 2-thiopheneacetyl

chloride (3.8 mL, 5.0 g, 31 mmol) in 60 L 47ether was

added dropwise, with stirring, froman addition funnel

t 0 a elhek was badsegrepwiéd, adtk stiaing, Efrom ﬁlga(&ﬁtloln fofineBtd a 1 L Erlenmeyer

gt ?ﬁrﬂS% co(?xlta%ﬁrg%?é Fﬁrb? aﬁ% q‘éﬁéa?ﬁl % % Vﬂﬁ“?ﬂ ({Rélgd \é—vgmlce water
over b3t niypan esinpletivore ob &euadctmnvﬂalblcal wasndaohe ovest3Qr minutes), the
over Bbgdn wa MeWad lovstiVeremig, &Qd%%p\ﬂém% r@JrH{e?npeFaéure It was

was then cooled In an ice water once ai n
gent [RENSOPEE A & icamgteriosth gage ogadn. ga@gggnﬂqﬁt@a@mf dyrtiGligas was

T thr @l@d@td ﬁM@hgﬁ ueti gﬁ©§§r€6volu_ﬁbﬁ c%s’éburrﬁe ‘ﬁ’ﬂ)&ur@ivbefsrﬁﬂeé fF 1 hour,
0 en .pou in ter, stirre

oo ool R ool e Qupterap it o 28 iy, Sixb PXiagied Mice into
of etiB@mL Pheiocowbiethed dhhetonbider asther averaets Wasaghshed With 5%

5% Nﬁlag& (%gg 6§E7)afr1§rqug éjldﬂ) %%%nnar ed tvh'e anh(%}o%g lv?g\é%;, filtered,

anhydr ous evapor a
Pur i PN¢ RVARATALEE: f?ﬁ@?ﬁt@hrhyw%bgqh&pﬁ@towemv ever isiga gl (5% ethyl

(5% @I:élé(tb lﬂ%@kéﬂe@ géi/erb?&@é\e%éllogﬂc\/? which! tBd iMEld B¥K solid upon
oi |, d upon st ané1

over ﬁa@WPg OYﬁW'Qgts ““'?Ss\/\bg’a%§t8Fe€d” tr}? fasgen LB dytroggn &?3 9, 43%
ni t r pigiel "HNBR (400 MAY §DEb)d) 4.1 HENTRHY 400 (Vi) fﬁiéCl 6. % dn 1 H)

Cad, 792408 H2ip felmpablogo b (7 1y

Internmedi ate 16: 3-(Thi ophen-2-yl)-2-oxopropyl acetate

The nﬁ&ﬁ@eﬂafee;sdg%ﬁﬁdphsﬁ 280V Sohi3h ,tata&aéynt hesis of
3- (3, 4-dichl orophenyl ) -2- "oxo rop{/ acet ate was
fol | owed, r}ee%’echdH@a escribed above for the synthesis of 3-(3,4-dichlorophenyi)-2-

1- Chbﬂfpﬁ}p’ﬁl- Etétephes- fBHcWe)iP rrél@;ﬂlﬁg 2 Qﬂtﬁoéj(th%hgn 2-§I)g7r§pan 2-one

tri ez h‘ﬁ %% 2%& I 6‘6'&\1’?_06 iq afii @%6 9 g, |1)2 mnqn]gj)) ahd tne?hylamme

Puri €1 Qf)altnL,ohWJyg, 1. Astmahr Bmmcai@namfjasbwanromtdgramy @edr silica gel
% éolé?i%o@t i REFh Fek R OB b8 B ¥ 685, Gl v
3 H) (480 Z( §DCB) #1714 (3.8 H)3.9%(s+f Hp4.92 (s, 264)3492 1A.941(nt)1 H) 6.99

6. 99(didgk5.2) 35 12, 13?4257(61(1 L=kl 173215 MF J=5.1, 1.3 Hz,
1 H). 3-Hydroxy- 2-(thi ophen-2-yl met hyl)-7, 8, 9,

0-tetrahydrobenzo[ ] qui noline-4-carboxylic acid
( Conproiyerdx\B2-(thilophgrrDyiedthyl-7 b 10-icbsit dedpem o[ AlglindIiRe 4-carboxylic
synt&gﬂo%nﬁ)%g (pg)rl fication of exanple '
The procedure described above for the synthesis and purification of example
7 was followed, reacting 6,7,8,9-tetrahydrobenzo[g]indoline-2,3-dione (0.112 g, 0.557
mmol) with 3-(thiophen-2-yl)-2-oxopropy! acetate (0.144 g, 0.724 mmol). Product
was obtained as a dark yellow powder (9.1 mg, 4.8% yield): 'H NMR (400 MHz,
DMSO-dg) 6 1.75 - 1.88 (m, 4 H) 2.83 (t, J=5.7 Hz, 2 H) 3.17 - 3.25 (m, 2 H) 4.49 (s,
2H)6.89-6.94 (m, 1H)6.94-6.98 (m, 1 H)7.27 (d, J=9.1 Hz, 1 H) 7.32 (dd, J=5.3,
1.3 Hz, 1 H) 8.18 (d, J=8.8 Hz, 1 H); HRMS (ESI+) calcd for CigHgNOsS (MH+)
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7 was followed, reacting

6, 7, 8, 9-tetrahydr obenzo[ g] i ndol i ne-2, 3-di one (0.112 g,
W@2®S/P412801 ) Wi th 3-(thiophen-2-yl)-2-oxopr opyPCHUB084/€37441

(0.144 g, 0.724 mmol ). Product was obtained as a dark

yel | ow powder (9.1 ng, 4.8%yield): HNW (400 Mz,

DMSO-de) d 1.75 - 1.88 (m 4 H 2.83 (t, J=5.7 Hz, 2

4.49 (s, 2 689-694(m
H) 33%3@99231‘061?3%5%}%@@ 7. 2(78(d ?)9 1 Hz,

(dd . 1.3 Hz, 1 H) 8g(d, J=8.8 Hz,

(ESI d for delj NO 4834013902, oun

340. ~Sod CH N, d C toTt—CHN

Ctort &2 €q), Et N(2e c %Rt bhé CHN;
Interrredlatelnterrredlate 17 CO OH NaOH EtOH,{ H O D

Conmpound 9 Schene 9 - Preparatloﬁ of Conpound 9
EXAVPLE 9: PREPARATI ON OF COVPOUND 9 InternE gge i

1- (Benzo[ ]t hiophen-3-yl)-3-chl or opropan- 2- gae e
procedure descri bed above.for the synthesis of’

1-chl oro-3-(thi ophen-2- yl)propan-2-one mas.follomed. <
To prepare t =Cld chl ori de, ZH@Q%ﬂinQJ Q;ophe
yl)acetic ac 20 mml) was aééed to
t hi onyl chloriog A L roungetbet t omed flask. The
m xture was stitred overnight at roomtenperature, and
t he thionyl chinsmiediee ®hen renoved in vacuo and {riganediate 17 &

resi due azeotroped twice with
0

1

NaOH

EtOH, Hy0, A

I=

Compound 9

Scheme 9 - Preparation of Compound 9

EXAMPLE 9: PREPARATION OF COMPOUND 9

Intermediate 17: 1-(Benzo[b]thiophen-3-yi)-3-chloropropan-2-one

The procedure described above for the synthesis of 1-chloro-3-(thiophen-2-
yl)propan-2-one was followed. To prepare the acid chloride, 2-(benzo[b]thiophen-3-
yacetic acid (1.00 g, 5.20 mmol) was added to 6 mL. thionyl chloride in a 25 mL
round-bottomed flask. The mixture was stirred overnight at room temperature, and
the thionyl chloride then removed in vacuo and the residue azeotroped twice with
toluene. The acid chloride was then reacted with diazomethane and HCI. The crude
product was purified by flash chromatography over silica gel (2-30% ethyl acetate in
hexanes) to give pure material (0.661 g, 56% vyield): '"H NMR (400 MHz, CDCl3) 6
4.12 (s, 2H) 4.14 (d, J=1.0 Hz, 2 H) 7.36 - 7.44 (m, 3 H) 7.67 - 7.71 (m, 1H)7.87 -
7.90 (m, 1 H).
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tol uene. The acid chloride was then reacted wth

di azonet hane and HCI. The crude product was purified
whoosloazs chr omat ogr aphy over silica gel (2-30B6BUNOD4/037441

acetate in hexanes) to give pure material (0.661 g,

56% yi el d): HNI\/R(400 MHz, CDCl ) d 4.12 (s, 2 H)

4.14 (d, J=1.0 Hz, 2 736-744(m3|—|)767-

S-Zég&%réﬁ% aﬁ%wzg@hw% P BispIoR R, The .

_ procedur eThiegocadoeddesbithed above toh&wessynﬂhbﬁs b%3-(H 4-dichlorophenyl)-2-
f3- I( ?omggép?/héc%fa?@\wgg%hc}we% regét%r o(BXJ]zo?bﬁtﬁlopﬁeen gvaﬁ?) ~chloropropan-2-
1- (b@'ﬁﬁzé? 861 16i @p?f’eﬁ“@')yw\/)th Zcetid aridpOaidaml2-0.3ng, 6@ 6trol) and

2 { t
g, tr%?g!gmtmﬁ (g}@ﬁynﬂa%%g ed ? 8%9]) (ﬁaéﬂcrﬁ&natg%rgé'lﬁoverr’?f? N?:l ((41 :O

FI asﬁO/(‘}ﬁFHh%ﬁe@é‘? 56@3’@\%93‘@‘4“%%06‘&" (QW&Q bhU sy
acet BiHe, CDChesanas}, PAYL.9pYs, @ ﬁymdwé AQ) B32- 9,445(%0/% H) 7.67 -

I 0 2. 3
yleg)%( %%495%17'%)0 224 (1fn(gl—|) I7_|)67-
7.70 (m 1 H 7.86 - 7.89 (m 1 H). 2-(Benzo[

] thi Qq?élé?ﬁo[%rwb&%h *k\!;lh}]etﬁ;ggy ﬂ?d?&gj 88; @Oétpahg@rgﬁgi%%gﬂ%l“ne 4-

zo[/ qU|no i ne-4- ‘car
pr oc%’ﬁﬁ’@'%&ﬁqoﬁ@é]“%ve for the synthesis and

pur i fi CatTr@rbr&fed@%aﬁEJ:rfbea abe® thothk %gﬁﬁlesd ﬁﬂ)cﬂdnﬂ&tlon of example
trahydr di one 32

1. 15%%@”\%?? HG%C?' Eﬁzf%?lﬂ" PPrJé?Pﬁéf-P[%] fVP')“ezl%fsé'Bb? é%ﬁ% g, 1.15

acet ratrel)(\&ﬂBBZbg)zo[b]tﬁaphemﬂ Y1)-2-Bxapekepyt a\bﬁéteO@I:ﬂ?Iand 1%8 mmol).

?436'13 %Ct%%%negwg fn%%&fﬂ@,d%n&@fy Lg! egééduetc{)\wﬁ NMR (400

J=5. MHEDMSO45) B1.71 1186 (MI4H) 2.8, J56.2H11zR BB3.06 {t, Z=5H) Hz, 2 H)

7. 251 63, Q?ﬁ?&S"(@ J-éshl)z ?H“)%o 77455'{ iy ?9d2!)( 7J—?‘bé4 1H)811

J 7.

(% v?_'1)281 FRH)BL')(%Q (&)J—@eﬁ 7 1f|@rH@\Aﬁ +$czel J C2sHzoNO3S (MH+)
390 059 59 frowracBoB8IA6A.167. 50Zn (1.5 eq), | ( erI %
ZnCl | DvA, 80 C | Pd(PPh ) (2 nol% QAc HOAc (2 eq),
Et N (2 eq)
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"Cl acetone Internedi ate20 Internediate NaOH EtOH, H

O, DI Conpound 10 Schene 10 - Preparationof Conpound
WEXAMPLRS8.0: PREPARATI ON OF COVPOUND 10 | nt er necii/a$m04/037441

19: 1-Chl oro-3-(2-chl orophenyl) propan-2-one The

procedure descri bed above for the synthesis of

1-chl oro-3-(3,4- dichlorophenyl)propan-2-one was

foll owed, reacting 2-chlorobenzyl chloride (136 nm |,

2.0 g Dl ) W ' (L. Q S ) inQ
theof _)_’H(ﬁ]@e)',r' & } : O rmoln)@,l t hen )bcx
Wi t prerpacet ybvglgooti de (1.5 m 22359, 19 nmol B

in the presence of Pd(PPh (0.287-g, 0.248 nmof). Flash

chr omat ogr aphy over silica gel (10%ethyl acetate in
hexanes) gave product of sufficient Ppwphg)y(zml%)eiused
in the next step (0.556 g, 22%yield): H NWR (40

CDCl ) d 4.03 (s, 2 H 4.19 (s, 2 H 7.19 -
3 4 C% gD-HdAat(ﬁea;Péiy\a@z%qm:e
© 2- oxapropyl acet ate Th

2 ﬁb©ve for the gypitdhesis of
3- (3, 4-di ctil orophenyl )-2- 5loxopropyl acetate S .
f ol | oweldtermegiatstZOng Tieimediate 19
-~ 1-chl oro- 3- (2- chl orophenyl ) pr opan- 2-one (0.556 g, 2.74
mol) wth+tacetic acid (0.31 ni, 0.33 9, cP mmol ) and
triethylamng (0.76 nm., 0.56 g, 5.5 nmmol). F(Igas '

chr ong gyer $¥abHca gel (5-4 e in
hexaneX 2 puf e product (0. 251 NVR
(400 3 ) D 2EGH.¢0. 8 H) 3

(s, 7.24 - 7.27 (m 3 H 7. :
2- (2- Chl or obenzyl ) - 3- hydr oxy-7, 8 -tetrah zo[

/ 7] qui nol i ne- 4- carboxyl i ¢ aci d (Cbnpouﬁ@“%ﬂﬂgﬁ%e
procedure described above for the synthesis and
cpurification of exagmbbe 10 - Preparation of Compound 10

EXAMPLE 10: PREPARATION OF COMPOUND 10

Intermediate 19: 1-Chloro-3-(2-chlorophenyl)propan-2-one

The procedure described above for the synthesis of 1-chloro-3-(3,4-
dichlorophenyl)propan-2-one was followed, reacting 2-chlorobenzyl chloride (1.6 mL,
2.0 g, 12 mmol) with zinc dust (1.22 g, 18.6 mmol) in the presence of iodine (0.157 g,
0.620 mmol), then with chloroacetyl chioride (1.5 mL, 2.1 g, 19 mmol) in the
presence of Pd(PPhs), (0.287 g, 0.248 mmol). Flash chromatography over silica gel
(10% ethy! acetate in hexanes) gave product of sufficient purity to be used in the next
step (0.556 g, 22% yield): 'H NMR (400 MHz, CDCl3) & 4.03 (s, 2 H) 4.19 (s, 2 H)
7.19-7.29 (m,3H)7.38-7.42 (m, 1 H).

Intermediate 20: 3-(2-Chlorophenyl)-2-oxopropyl acetate
The procedure described above for the synthesis of 3-(3,4-dichlorophenyl)-2-
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7 was followed, reacting

6, 7, 8, 9-tetrahydrobenzo[ g] i ndol i ne-2, 3-di one (0.183 g,
wW@2®88412801 ) with 3-(2-chl orophenyl) - 2- oxopr oppCT/US2004/037441

acetate (0.251 g, 1.18 mol). Product was obtai ned as

a bright yellow powder (79.5 ng, 24% yield): H NWR

(400 MHz, Dwvs(d d 1.74 (br. s, 2.80 (br. s 2 H)

R O T

( ESI(8p5& g) 2.4 fromol)Qvitd acefOadidid31 3BS0- 3@985 5mpeigand triethylamine
368. (8% 6 % gé“éj 5 B46R6 2 )F%&E ?chFHHJIa%gr oy oVbanI‘Q“ﬁel((B 40% ethy

eq), acet o

Schewetate unrt@pfam%w) igaYe BRreaBABSt QZMW/EV?P} PR o w,
PRE;&‘%}TB'@' 19X, GPYRING 4 Rf erswibalg RA1:7.27 (m, 3 H) 7.38 - 7.42 (m,

3 ( or ophenyl ) - 2- oxopropyl acetate A flanme-dri ed
¥ ound- bott omed flask, under an inert at nospher e,
vvas charged wi th Pd(PPh ) (O 30 g, 0.26 mmol)

Q‘QPV %ﬁ%}@r@%\z I}ZP ”ﬁfargff‘éy?gﬁﬁ%ragﬁﬁ%ﬁﬁggﬁlc@g%wlﬁboxylic acid

mml(ﬁomﬂihmdﬂIOéask was cooled in an ice bath, and
chl or oac%g JeBURE HESriveS alRAE g6t tHé @yrﬁd@sls%@ puftficfionlof example

hour. The rutl on went froma ve

b1 acicyss liiedciegding o1 SRt RIITONE B KR e e SRR 0183 5, 0908

gtl rrgngidl) Wﬁriﬁdzgihtor@helﬁ}ﬂ))cmbio@mr@detme (0.p41ep, quemaha)d Product
y additian

D L ok S 2 P o0 e
bri na\Srdsed 1(Ndbr arh il 2Bagbivig SOH) 2f92| (bersed H)élrﬂ? (S 2 H) 7.22 -

:‘égltof%?gm : g\z'ﬁzqan)dﬁai“ﬁll)eé h@&d Vag, 8f|Jan)q 19 HWMSh(ESI ) caled for
tri eGhiyHaINOEVILs) 366.19438 f@"&"%ﬁé 10?721 8 mol ) as

descri bed above for the synthesis

Cl 0 . Cl o
el o+ /u\/ o PdPPhal@mot) m
c THE

HOAc (2 eq), EtaN (2 eq)
acetone

O
Cl
COzH OAc
N L MNaOH o 5
N
o O EtOH, H20, A H
‘ N Cl

Intermediate 21

Compound 11
Scheme 11 - Preparation of Compound 11

EXAMPLE 11: PREPARATION OF COMPOUND 11

Intermediate 21: 3-(3-Chlorophenyl)-2-oxopropy! acetate
A flame-dried 50 mL round-bottomed flask, under an inert atmosphere, was
charged with Pd(PPha); (0.30 g, 0.26 mmol). Anhydrous THF (7 mL) was added,
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of 3-(3, 4-di chl orophenyl ) propan-2-one. Flash _
chromat ography over silica gel (20% ethyl acetate in

wheoanerys gave pure product (1.22 g, 46% yi el dpCT/BSIMA37441

(400 Mz, CDCl ) d 2.16 (s, 3 H 3.72 (s, 2 H 4.69 -
4,710 (m 2 H 7.08 - 7.1 (m 1H 7.21 - 7.23 (m 1 H
7.26 - 7.29 (m 2 H).

2- (35,Chl -3-h -7,8,9,10-t et rahydrobenzo]

7] ol PReT A el o oo 175 fite 15 mmoD. The

pr oc #akkrwadestadi ibexh iab bath, Bod c?lbmasqtyfltdhbﬁﬁs vxtasédded via syringe,
i fi i e 1 No

b7 B} hAR, e SARIR G 1R o) B B gl Bige i o clar,

2. 46 lightweliowini T naixius: wer eireg lowerpight &t-rooro tenasyéturac tieaijeenched

(0. 68Padkitiod-of 8 gN¥ slrredRb O LitivRS hBf! &luRCvidietR) BEdi b twashed

yel | ow powder (186 ny, 20% yi el déd: "H NVR (400 NHz,

DI\/ISOR’ECZ‘%) Wit bine ydried fg%sﬂ“{‘}‘ﬁmltﬁ MgSQy, fitpred, angevapgraigd. 2

H 3.15 (This dude Matdrial m%sh‘éé%dediatrgéizgtkga{?; (1.7412314L,_'1 45 F§/24'8 mmol)

(s £ eyl 48 i R0 34 misBgesiesrgiost i for e syntnesis

368. 40263,4-giglilgophgnydrogare2pne. DNfas «:htbm)atoa@‘dlphb/ tﬁ@ﬂilﬂ':b"-_gel (20%

= | ol 1 N 0o 3, A 8 S0 g i

H SchBRis) ¢ 2PFdpat Ht 3-64 (B ihRfbuhd! (M, 2 H) 7.08 - 7.11 (m, 1 H) 7.21 -

7.23 (m, 1 H)7.26 - 7.29 (m, 2 H).

2-(3-Chlorobenzyl)-3-hydroxy-7,8,9,10—tetrahydrobenzo[h]qtjinoline-4-carboxylic acid
(Compound 11) “

The "procedure described above for the synthesis and purification of example
7 was followed, reacting 6,7,8,9-tetrahydrobenzo[glindoline-2,3-dione (0.495 g, 2.46
mmol) with 3-(3-chlorophenyl)-2-oxopropyl acetate (0.680 g, 3.20 mmol). Product .
was obtained as a bright yellow powder (186 mg, 20% vyield): '"H NMR (400 MHz,
DMSO-ds) 6 1.74 - 1.88 (m, 4 H) 2.83 (t, J=4.3 Hz, 2 H) 3.15 (t, J=4.6 Hz, 2 H) 4.32
(s,2H)7.24-7.35(m, 4 H) 7.39 (s, 1 H) 8.20 (d, J=8.8 Hz, 1 H); HRMS (ESI+) calcd
for C»1H4sCINO; (MH+) 368.1048, found 368.1046.
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Conpound 12 EXAMPLE 12: PREPARATI ON OF COVPOUND 12
I ntermedi ate 22: 1-Chl oro-3-[2-(3-nethyl benzo]

wQ ehvsophnen- 2- yl ) propan- 2- one The procedure desPCT/Dsmb04/037441
above for the synthesis of 1-(benzo[ ]thiophen-3-
yl)-3-chl or opropan- 2-one was foll owed, except that in
this case the acid chloride was generated by dropw se
addition of oxalyl chloride (1.2 mi, 7 g, 13 mmuol)

to accolesTHF sdfifiRigne?1 f 2-(3 hyl benzgl s

] t hi ophgn-2=yl ) acet+e—act 5 A,\12 2 )

cont ari ng céPéYVTlc DVF. | AFfer\t hgrad i #0n CHN,
conpl ete, the solution was allowedto stir atlroom o
tenperature for 1 hour, then added to an etherea

di azonet hane sol ution, as previously described. HClg J

Wor k- up and purbflcatlon by fl ash chronatograph9 vk

silica gel (J10% et hyl acetate in hexanesh @ave p
of suffi C|-dy+to SEein the Eh qu)ste%
NVR (400 A ) d 285 2 42&Bne( S, 2
4. 17 (s, 7’30 - 7.42 (m' 20H) Qac67 (d, J=7.6 Hz,' O «©

J=7. , Inidrdjediatoel nt er nedi ate 23: L
3-[2-(3- I\/Et hngﬁ*nz il b] t hi ophen-2-yl)]-2-oxopropyl o reoee
acetate The pF descri bed above for the

synthesis of 3-(3,4-dichlorophenyl)- 2-oxopropyl

acetate was fol |l owed,cogeacti ng

1-chl oro-3-[2-(3-1
2-yl)propan-2-o0
acid (0.54 m

P} t hi ophen-

J ) rrranr::dé%hr Ieg?hlﬁ?ﬁparatlon ofGCompound 12

(2.3 mM , 0.96 .\ Flash chr omat ography over
silica gel (16-3 lgi@cetate i n hexanes) gave pure
product (0.109 g, 13%yield): H NWR (400 MHz, CDCl ) d
2.17 (s, 3 H 2.35 (s, 3 H 3.97 (s, 2 H 4.73 (s, 2
H 7.31 - 7.41 (m 2 H 7.64 - 7.68 (m 1 H) 7.76 -

7.80 (m 1 H . BEXAMRIEONR PREPARABIONEDR CIOMAUGID 12

]t hi ophen-2-ylnmethyl)]-7,8,9, 10-

tetr [ = ' '

(o e P G B B e 23Dpfpar: e

synt hesi sThﬁfpr WUWQ'ZDQ%@W@ far doge dynthesiscefi hipenzol b]thlophen 3-

6 7, ﬁ) Q—Cﬁl%bl@ﬁéﬁd?%h@ Q&8 Fbléd) @REdpDmtin3nis taRGhE S4d Wioride was

o zgwqﬁeé{ BB PR o5 B D109 {120y b o mmol fo a col

acet T sptidD 918y mLY.of 124(3-methylbenzo[b]thiophen-2-yl)acetic acid (2.5 g, 12
mmol), containing catalytic DMF. After the addition was complete, the solution was
allowed to stir at room temperature for 1 hour, then added to an ethereal
diazomethane solution, as previously described. Work-up and purification by flash
chromatography over silica gel (10% ethyl acetate in hexanes) gave product of
sufficient purity to be used in the next step: "H NMR (400 MHz, CDCls) 6 2.35 (s, 3 H)
4.13 (s, 2 H) 4.17 (s, 2H) 7.30 - 7.42 (m, 2 H) 7.67 (d, J=7.6 Hz, 1 H) 7.79 (d, J=7.8
Hz, 1 H).
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mol ). Preparative HPLC purification (water /
acetonitrile / triethylamne), foll owed by

wo y@phai2sgat i on gave product as a fluffy, |i gheCyekioono37441
solid (186 ng, 20%yield): H NWR (400 MHz, DVsO-d ) d
1.76 - 1.8 (m 4 H 2.50 (s, 3 H 2.80 (t, J=5.3 Hz,
2I—I) 3.20 (t, J=5.8 Hz, 2 H 4.52 (s, 2 H) 716(d

lr%erpi)edlﬁ%‘%g g&Q-@Mgtﬁ'@lb [b?thnpﬁ)hef\:-l%-gg]-(zaoxoaroéyl fc?_téte

H) 8. 68 (The ﬂrobbcturd—%nlﬁdﬁ&‘dbﬂ)/e Eaatltiozsyintdresi€ afl 3M3 8-di ((dblfbﬁ)phenyl)-
404. 32 i -
(cat %@P&%ﬂ%@ é&%%& égét@moéhl&& 3][2 %]-)nethwgnze[bt]thlophen
rt eolpropame-ong (@654 9.3 16umme)) s acetigasiddAd4 rand.57 9, 9.5 mmol)
| nL%hH%@ﬂ?}ﬁa‘?m@é‘ 1@mpoy9e 1%%%?%”?%@&@0&5 P et dilica gel
-COV&’e &0 atf{@?/{]q:ﬁ%@t Ogrgeskgave pure product (8e %)QA g9, 13% YIG%: H NMR
1- Cihoor MHZ-GDEN) GEhents33 W) RBEERBHI3.0NE, T 4M3de by R31 - 7.41

et 91 BENEEE | ORI BhER 35 PP BLERE 2. one was T ol | owec,

reactlng t hi ophene-3-acetic acid (5.32 g, 37.4 mol)

Wi thy r%fd g'z 1614 ﬁfe&r@ﬁ)eﬁfb[iﬁthlsbheéz»gmn%thyﬁ]l7 BWDlp. then

et hereal di azonet Work-up gave
pur &thydeeanzolglaginglins- Ao?qer'i‘ch?‘dsol i d| fied upon
r ef F(Cgﬁlbdﬂhqu)to a gol den-brown, waxy solid (6.52 g,

100%yyi ell'hg procedure described above for the synthesis of WAY-278932 was
followed, reacting 6,7,8,9-tetrahydrobenzo[glindoline-2,3-dione (64 mg, 0.318 mmol)
with  3-[2-(3-methylbenzo[b]thiophen-2-yl)]-2-oxopropyl acetate (0.109 g, 0.414
mmol). Preparative HPLC purification (water / acetonitrile / triethylamine), followed
by Iyophilization gave product as a fluffy, light yellow solid (186 mg, 20% yield): H
NMR (400 MHz, DMSO-ds) § 1.76 - 1.88 (m, 4 H) 2.50 (s, 3 H) 2.80 (t, J=5.3 Hz, 2 H)
3.20 (t, J=5.8 Hz, 2 H) 4.52 (s, 2 H) 7.16 (d, J=8.8 Hz, 1 H) 7.25 (t, J=7.6 Hz, 1 H)
7.33 (t, J=7.6 Hz, 1 H) 7.68 (d, J=7.8 Hz, 1 H) 7.79 (d, J=8.1 Hz, 1 H) 8.68 (s, 1 H);
HRMS (ESI+) calcd for CzyH2NO3S (MH+) 404.1315, found 404.1312.
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NVR (400 MHz, CDCl ) d 3.94 (s, 2 H 4.13 (s, 2 H

6.99 (d, J=5.1 Hz, 1 H 7.16 (dd, J=I. , 0.8 Hz, 1 H)
wa2@3/04tes J=4.9, 2.9 Hz, 1 H). Internedi ate 2BCT/US2004/037441

2- Ox0- 3-(t hi ophen- 3-yl ) propyl acetate The procedure

descri bed above for the synthesis of

3-(3, 4-di chl orophenyl)-2- oxopropyl acetate was

follo reac S S
e P 5" (th?)dge en-3- y1l) br gpan- 2. offeM(6.53 o, B7[4)

mol ) th acetjc acid (4.3 , A5 g0 7, dvoBRK) AN o
triethyl gbqe 10.4 L, 71.579« 74.8 mmol ). Fl as

chr omat ography over silica gel ¢20%ethyl acetatp in gy,
hexanes) gave pure product, a golden-yellow oil (3.85

g, 52%yield): H NWR (400 MHz, CDCl ) 2.16 (s, H84H)

3.77 (s, 2 H 4.70 (s, 2 H 6.98 (dd, J=4.8, 193¢, |1
H 7.14 (dd, ./=1.8, 1.0 Hz, 1 H 7.32 (dd, J=4.9, 2'9
Hz, 1 H). §l Hydr oxy”- ~hi ophen- S-yl met hy O Z.
.1 Otetrah ro(ﬁlﬁnzof Jqui no oA

HOAc (2 e
carboxyl }c acml(éeq?) )

( Conpo or ogedur e| des @d abdve gumhe-— 0
synt 4 i 5@0 extanpl e 7 ol T owe

reacfing 6, N7 8 9-t et r ahydrobenzo[ g] i ndol i ne o/gé d| one cl
(0. 50019 nmol ) with Intermediate 24

2- OX0- 3- (tﬁ‘?”lfifi‘ﬁcﬁ 3-yl)propyl acetate (0°8a%°g° 3.23

nmmol ). Product was obtained as a bri %ht yel | ow powder

(187 ny, 22%yiel d): H kRS {(46OPHR " CoWBeY'S) d 1.73 -

1.89 (m 4 H 283(t J49Hz 2 H 318(t J=5.7
2I—|)432(32 7.10 (d, J=4.8 Hz, 1 7.23
1

Hz,

(s, 7.27 ( 1 H
8. 22 (d 1=8. 6 [%AMPL%% %R(}a%@ §59 Pé‘r’“ R o
S (M) 340.1002, found 340.1006. Anal. Calcd for CH
NO Sintermegiatg 24C] C{b@rorg%thﬂphesl %ml)prwanﬁcm Found: C,

63 01; H e §foceblid- a@scn&g 'ﬂb@@ |'fbrL|’t'M)% hiBeds €&) 1 chloro 3-[2-(3-

THF
THE. TR BRRHA P8-S NPPanER o5 WRHoIgNeE, (85041 thoplione-3-acetic
acid (5.32 g, 37.4 mmol) with oxalyl chloride (3.6 mL, 5.2 g, 41 mmol, then ethereal

diazomethane, then dry HCI gas. Work-up gave pure product, a brown oil which
solidified upon refrigeration to a golden-brown, waxy solid (6.52 g, 100% vyield): 'H
NMR (400 MHz, CDCl3) 6 3.94 (s, 2 H) 4.13 (s, 2 H) 6.99 (d, J=5.1 Hz, 1 H) 7.16 (dd,
J=1.5, 0.8 Hz, 1 H) 7.33 (dd, J=4.9, 2.9 Hz, 1 H).

Intermediate 25: 2-Oxo-3-(thiophen-3-yl)propyl acetate
The procedure described above for the synthesis of 3-(3,4-dichlorophenyl)-2-
oxopropyl acetate was followed, reacting 1-chloro-3-(thiophen-3-yl)propan-2-one
(6.53 g, 37.4 mmol) with acetic acid (4.3 mL, 4.5 g, 75 mmol) and triethylamine (10.4
“mL, 7.57 g, 74.8 mmol). Flash chromatography over silica gel (20% ethyl acetate in
hexanes) gave pure product, a golden-yellow oil (3.85 g, 52% yield): 'H NMR (400
MHz, CDCl3) 6 2.16 (s, 3 H) 3.77 (s, 2 H) 4.70 (s, 2 H) 6.98 (dd, J=4.8, 1.3 Hz, 1 H)
7.14 (dd, J=1.8, 1.0 Hz, 1 H) 7.32 (dd, J=4.9, 2.9 Hz, 1 H).
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QAc CHN HOAC (2 eq) B N (2 eq) acetone 0 Cto rt

Internmediate 27 COH NaOH EtOH, HO D Internediate 3
w@oopoenss 14 Schenme - Preparati onof Conpound 1ECT/US2004/037441

57EXAMPLE 14: PREPARATI ON OF COVPOUND 14 I nternedi ate

26: 1-(Benzyl oxycarbonyl)indol -3-yl acetic acid

| ndol e-3-acetic acid (13 g, 74 mmol) was taken up in

130 m anhydrous THF in a flane-dried, 2-necked 1 L

round- bottoned fl ask, under an inert atnosphere, and

cool ed-lytimxy-Z-T(&Idodér)Lmym&tMyl)mg a0-etBydidbentbibigRbitelthrboxylic

of LH%&X; 163 51,[3 0.163 nol) was added via syringe

over Tt nd the reaction mxture allowed to

stir for Bre prdchdureodesiritsd abbvarfoe theadynthesi8 akdl puritieatioR&f example

addi i f

(11, 728 PRRoG BB Y7 A8 et o E5 ThE (g500 o, 248

syri Fge) Vﬁ“l%‘?@ﬁb(tweﬂwpwmﬁcﬁﬁawofﬁép 913 B3 mmol)T PProduict was

vvor Kolbtainkdn8s & BAGHtyBIbWHOHIYF @187 Mg, Vo, ;/galrl:cgnﬁh Vt’héd“M?iz Mmso-

acet gfsgd %?e} é%b 2@% f%@ef%ééﬁ& Wk t%ed Wt7yH"Z 2 H)4.32 (s, 2 H)

addi T10EL=€Bii 1 8 BLALS1 LT (e Bt Nad DAGANAT(, 1 H) 6.22
aye n r y
fi ?’t@fé@@%h@ ’W Hﬁl(/lb %‘SI% éa?c% By {RLHSO +)%Q|§(?082 found

and evaporate give a
pi nk3‘§h1qoﬁng’é\ak g2 cd@rg%&%%@ﬁ &1 H)Q: CHGNME H4664\MMz3.73. Found:
DNBCbCé:ﬁO1¢i§66'1N(35762 H) 5 47 (s, 2 H 7.27 (t, J=7.2
7.54 (d J=6.8 Hz, 2 H)

7 58 (d J 7 6 FE 7 68 (s, 1 8.08 (d, J=8.1
1|—|) cod (s, 1 ; HRMS (E cb)Hcachfor C HNO ¢ T
( |\/H+ 1074 U‘WOSIQQ e310. 1080. (COCl), (1.1 eq)
DMF (cat) o)

BnOCOCI (1.1 eq) AN

N
lntermedlate 26 L \Cbz i

CH2Na, Et,O
THF, 0 °C tort
r
OAC cl CHN,
o) HOAc (2 eq) 0
EtsN (2 -—

©f§( BN Req \ \

N\ acetone N
Ch \Cbz J

Intermediate 28 ;
+ 0 c
0 NaOH
N
- H EtOH, Hy0, A
Intermediate 3 Compound 14

Scheme 14 - Preparation of Compound 14
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I nternedi ate 27:

3-[ 1- (Benzyl oxycar bonyl )i ndol - 3-yl ] -1-chl or opr opan- 2-o0
woeooFher2ps ocedur e descri bed above for the syntPeBUS2004/037441

1-chl oro-3-[2-(3-

met hyl benzo[ <b] t hi ophen- 2-yl ) propan- 2-one was

fol l oned, reacting 1- (benzyloxycarbonyl)indol -3-yl

ti id (2 I d
(750 mi 10 g. xRl kR e gEb e .

then dry HCl gas. Flash chromatography over S|I|ca ge
( 154r26%nediale/26: d¢Beradyloxycarbaax imies $-ypretc auid e pr oduct

( 21 64 gwdééo\/?%d E‘% Q%{d &1? &Wnﬁﬁcﬁﬁw%gen )3 %Lf@%drous THF

7 3@" "@ﬂ?m‘i dﬁﬁd 2-rggked 7L g)ynq-ﬁ?ﬁomqq)ﬂa?k Gtgld?rsan lqer};-gtrr@sgrgere and

(br coSied b i gﬁgﬁze(fa%bfbhe ﬁathp dAﬁ@fM ¢HH solubA &MHINIDS (163 mL,
342.0892, foun

3-[ 9. 8 WWWS? M@ﬁy”'ﬁeﬁdﬁr 3‘%””&?}‘ eSQQWB%FP@ﬁTﬁn mixture allowed

acet@ste fdrhe qudniord 30 eniclescati476 dCalnow thef aniitibi @as complete. Next,

Y LBESH SRR L8 BRIl 26885 BPlise va sy,

acet
3-[ Btl(rben/zz;sl ﬂmly@antimgﬂqllfc)n h@glur 3Ty Worklup the reaction mixture, it was

chl gngrg‘ng@mn%rmm(;f% %.t%neéﬁeﬁvemlm Nt Rd et é&atate The

aci and triethylamne (1
mL, aquepug layer ‘ﬂ!a%e%ﬁ)%d WF*T‘ é‘g‘lﬂ“f&fﬁf %‘Hﬂtaé@tﬁf&pﬁ@f’ e é‘mebmed Organ'C
SI I |Ié§/@rsgﬁésh5@(lﬁ5%lﬁ% hmled @c@taawdrblﬁs RigR o) &fgredarRl dMap6rated to

t t hat di fj.ed
POt e ol 00 Gy P G SRRt B
CDCDMSQ@HdQ .S1571( &, 3.HN5.4. @12 (1)1,7.27<0.87 Rz, 2 HY)7.3R 7BAT $m, 4 H)
2 H)r_;.i}gé 5—%% iﬁl)? @8J—17;6§9 igﬂ) 58, 171P#08 (¢ v2d1 Hz, 1 H)
P

3 Hy 83 % -1 H) HRMSI(ESL+) catest fay € pHiENG; GHD- F1ed1Péhyatnd ah:2080.
o[/ 7] qui nol i ne- 4- carboxylic acid (Conpound 14) The
procedur e, descrlbﬁ above for the synthesis and

pur TR 68 Ixygarfeny! )WSP‘r%SOUeHCh‘?r@aré’P%% one
6 7,8, 9- T r,ﬁmedm@beambgj | avdod | oe-tRe 3sydthesie §f0.12Mbr@3-[2-(3-
3. | it oenzaroransnss. 155, ofdBEpy) roactne o
ac e(!aatneyloé@c@@m@mdql By aceiid dcid R4RoL 72 snrodl with @salg schioride
(40513&\'%1_3 by DN%a&QO‘fnnWV\m@ﬁ e(l%%a”ghazal%e/&éfﬁeﬁ)tﬁgn cu? r?%ﬁgas. Flash
Whrgn@tpg(q@py oger sgcq_gel A1930% §thybaqg;ategmg‘@xane§ ) oRye(Pe groduct
T) (1164 g, 487‘(%3569[6 ytH RV Fglz\t/éfso Wbiz( dg)cq)?l? 953297 @, h£1H(8ni9z 1654.15 (s,
. ; + C
3752 RS (AT 37 IRRG. 1 HhrS BTG b P54 e g pr. s,

O 8); HRMS BESIH) caied6&; C1M1,GINDY (MIFe)LB4d 0842, found 342.0900.

Intermediate28: 3-[1-(Benzyloxycarbonyl)indol-3-yl]-2-oxopropy! acetate

The procedure described above for the synthesis of 3-(3,4-dichlorophenyi)-2-
oxopropyl acetate was followed, reacting 3-[1-(benzyloxycarbonyl)indol-3-yi}-1-
chloropropan-2-one (19.28 g, 56.4 mmol) with acetic acid (6.5 mL, 6.8 g, 0.11 mol)
and triethylamine (15.7 mL, 11.4 g, 0.113 mol). Flash chromatography over silica gel
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71.04; H, 5.64; N, 7.01. 59CO H (COCl) \ DMF (cat.) CH
N THF Et O, THF QAc ' HOAC(2 eq) C' Et N (2 eq)

waewsosss nternedi ate 3 I nternedi ate 30 | nt er nCI/HS®OREB 7441

NaOH EtOH, H O D CO H Schene 15 - Preparation of

Compound Conmpound 15 O EXAMPLE 15: PREPARATI ON OF
COVPOUND 15 I nternedi ate 29: .

1- Onh (ZB9e ethy( Beetdtb af a@ggz@[@]vé muﬁlfbr@Buéf'a)ﬂ A QaARABIt &1fa9 Bolidified
g IhI% (?e(rg?v%_gt?t%nf ?%9%%&{\/& BS54 BRBYE 4h9Y yiliE SMARSMRL, cooly s
met hgl1benzbH) BB Kd, oph8iiz22 ) Ypidapat HR 6 dfi€s, \8ats) 7.26 - 7.30 (m, 1 H)

foll 9\@d7%qﬁz§wg§§(igh@%ﬁ$§?wwt b] t hi ophen- 3-yl

acetic aci h oxal yl chloride
(1.7 m, 2.5 g, 19 mmol), then ethereal diazonethane,

then 3d{yﬂrdﬂﬂz-(&a§t-3-%ﬁﬁgﬂﬁylms@f1d@ﬁaﬂﬁ%éh&m]cgjiﬁ(%iih{%%cg%fyuc

pure product a i ght " gol den-yel’l ow so

97% ?&%?%S"F‘P%“ﬁl@ (400 Mz, DAl ) d 4.12 (s, 2 H)

4.15 (s, Phdhrodeddfe daddibed=Bob foRthk dyiithesis Bhd guridat(oh.of dxample
H) 77%g(f8’|{ogré§%r_e%ctﬂé 6,78, BhetanydobSizorditiotnd 2, 3-dionb(0.204 g, 1.46

I nternmedi a
3- ( saowith Sriz-dpenylexycarporehingolyd-yil-2-oxopoquyb pydtatac@téas ey, 1.90

The mmol). Product was obtained as a brownish-orange powder (93 mg, 17% vield): 'H
NMR (400 MHz, DMSO-ds) 6 1.65 - 1.93 (m, 4 H) 2.83 (br. s, 2 H) 3.24 (br. s, 2 H)
4.41 (s, 2H) 6.90-7.08 (m, 2 H) 7.13 - 7.36 (m, 3 H) 7.75 (d, J=7.1 Hz, 1 H) 8.19 (s,
1 H) 10.84 (s, 1 H); HRMS (ESI+) calcd for CysHayN,0Os (MH+) 373.1547, found
373.1548. Anal. Calcd for CpsHzN2O3 . H,0: C, 70.75; H, 5.68; N, 7.17. Found: C,
71.04; H, 5.64; N, 7.01.
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procedure descri bed above for the synthesis of
3-(3, 4-di chl orophenyl ) - 2- oxopr opyl acetate was

w0 odos0¥®Res reacting PCT/US2004/037441
1-chl oro- 3- (5-chl orobenzo[ i b] t hi ophen-3-yl) - propan- 2-
60one (4.43 g, 17.1 mmol) with acetic acid (2.0 ni,
2.1 9, 35 mol) and triethylamne (4.9 n, 3.6 g, 35
nmol ). Fl ash clggglmat ography over silkita gel (20% et hyl

HN
acetate i n hgxaneghcgave| pure produft ale yell ow priN
soli d , %g@d HNNR(4@N§£“_LDQ)d o
2.16 ( d, oa H 4. Fgo(er 2° §

7.34 (d ,J86 20 0|5
H 7.65 (d, J=2.0 Hz, 1

7039 - 7.42 (
7°78 {dd, J=8.6, 0.5 Hz "1

H) .

2- (5- Chl or obenzo[ b] t hi ophen- 3-yl net hyl ) - 3- hydrok‘?'—m? 8,
9, 10- tetrahydrobenzo[/]j] quinoline-4-carboxylic TP
(Conpound 15) The) procedure describ %Above for the
synthesis a puy'i fi cation of co d 7 was followed,
reacting 6, -ebr ahydeiqb /] |0nd'dﬂﬁicﬁeq)2

(0. 200 g, 9 A\ N(2eq)
3-(5-chlo nzo'['6]thi ophen- s 2- oxopeapy| acet ate S
(0.365 g, 1 m . not Dpos sible to CONV Elfermediate 29
the triet hyl a'nterB'd'a!ﬁ%n s It ob?termecl % Oby preparative HPLC
(basi c nodifier) back %qli'glg ee acid by the usual

met hod. Thus, the fina prodﬁlcf a sunfl ower-yel | ow

powder, was a triethylagmoniumsalt with 6:5 acid: base
stoichionetry (108 ng, |21%yield): H NVR (400 MHz,

DVBO- CZ) d 1.17 ( =TS Hzr .5 H)  1sch@nets ]Preﬁgah(»mcﬁlpounms
H 2.77 (t, J=5.9 dg, 5 H 3.18 (t,

J=5.7 Hz, 2 H (d, J=8.8 Hz, 1 H

7.35 (dd, J=8.7, H) 59 (s, 1 H) 7.96 (d,

J=8.3 Hz, 1 H 8. 41 (@mpqﬂmﬂZM HzCll H 8.94 (d, J=8.8

Hz, 1 H; HRMS (ESI+) calcd for CHCINO S (MH)

424. 0769, found 424.0770. Anal. Calcd for [C H CINO S

6075, H 6 01, XM EERANALY éré@hﬂﬁﬁ%ﬂﬂam

Intermediate 29: 1-Chloro-3-(5-chlorobenzo[b]thiophen-3-yl)-propan-2-one

The procedure described above for the synthesis of 1-chloro-3-[2-(3-
methylbenzo[b]thiophen-2-yl)propan-2-one was followed, reacting 5-
chlorobenzo[b]thiophen-3-yl acetic acid (4.00 g, 17.6 mmol) with oxalyl chloride (1.7
mL, 2.5 g, 19 mmol), then ethereal diazomethane, then dry HCI gas. Work-up of the
reaction mixture gave pure product as a light golden-yellow solid (4.43 g, 97% yield):
"H NMR (400 MHz, CDCls) § 4.12 (s, 2 H) 4.15 (s, 2 H) 7.35 (dd, J=8.6, 2.1 Hz, 1 H)
7.43 (s, 1 H) 7.65 (d, J=2.1 Hz, 1 H) 7.79 (d, J=8.6 Hz, 1 H).

Intermediate 30: 3-(5-Chlorobenzo[b]thiophen-3-yl)-2-oxopropyl acetate The

procedure described above for the synthesis of 3-(3,4-dichlorophenyl)-2-oxopropyl
acetate was followed, reacting 1-chloro-3-(5-chlorobenzo[b]thiophen-3-yl)-propan-2-
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Internmedi ate 3 Conpound 16 Schene 16 - Preparation of

Conpound 61EXAMPLE 16: PREPARATI ON OF COMPOUND 16 .
wQ20dpdeT2zs/ - 2- phenyl -7, 8, 9, 10-t et r ahydr o- benzo[ PGTUS2004/037441

ne- 4-carboxylic acid (Conpound 16) The procedure

descri bed above for the synthesis and purification of

exanple 7 was foll owed, reacting

o AEGEL TRERRENER seoie LR b7 364 Gimob a9 wetriamine
mol §4.9 PLodb ot C.’»G/\mmobbﬂabhzeiﬁomstograpl&;} d)\@WsiW(zo%létﬁ%l acetate in
[oa Py S pupiorolle. e oigy SIS b 8o B iy aoo
Hz, Mgy CRCRIS 246 (3=DHDBOHL], JE1.8)H2Z7 244) 4.737(s58 H) M. 343(dtH), J=8.6,

. 092, = 3917 Z 1 ! ). J&9. INE =86, 0.5 Hz,
5 %% ner pacen (2 ol I A RGBT R g o0
Et N (é eq) acetone DO H QAc CN NaCH EtOH, HO D

Internmediate 31 Conpound 17 Scheme - Preparation of

Comaiteh o XAyt FEERORATL RS o GIE OO 17

3- (4t93?*y:dgﬁogh@ﬂﬂ¢19indﬂn©ﬁ@aibpmﬁyIaf:iest er The procedure

descohpgumPpye for the synthesis of

3-(3-Cnl erhgpgr%g él)ré 2described above for the synthesis and purification of
compound 7 was followed, reacting 6,7,8,9-tetrahydrobenzo[g]indoline-2,3-dione
(0.200 g, 0.994 mmol) with 3-(5-chlorobenzo[b]thiophen-3-yl)-2-oxopropyl acetate
(0.365 g, 1.29 mmol). It was not possible to convert the triethylammonium salt
obtained by preparative HPLC (basic modifier) back to the free acid by the usual
method. Thus, the final product, a sunflower-yellow powder, was a triethylammonium
salt with 6:5 acid:base stoichiometry (108 mg, 21% yield): 'H NMR (400 MHz,
DMSO-ds) 6 1.17 (t, J=7.2 Hz, 7.5 H) 1.72 - 1.87 (m, 4 H) 2.77 (t, J=5.9 Hz, 2 H) 3.10
(dg, 5 H) 3.18 (t, J=5.7 Hz, 2 H) 4.46 (s, 2 H) 7.08 (d, J=8.8 Hz, 1 H) 7.35 (dd, J=8.7,
2.2 Hz, 1 H) 7.59 (s, 1 H) 7.96 (d, J=8.3 Hz, 1 H) 8.41 (d, J=2.1 Hz, 1 H) 8.94 (d,
J=8.8 Hz, 1 H); HRMS (ESI+) calcd for CysH:gCINOsS (MH+) 424.0769, found
424.0770.  Anal. Caled for [C3H1gCINO3S][CeHsN]s[H.O]: C, 65.60; H, 5.78; N,
4.72. Found: C, 64.75; H, 6.01; N, 4.56.

P COH

NaOH SN OH
Ny ° . EtOH, H,0, A O
H OAc e — N/
O
Intermediate 3

Compound 16
!
Scheme 16 - Preparation of Compound 16
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oxopropyl acetate was followed, reacting 0.5 M THF

sol ution of 4-cyanobenzyl zinc bromde (26 niL, 13
worwbp472881( PPh ) (0.30 g, 0.26 nmol) w th chl oPOEUS1094/037441

chloride (26 nmL, mmol). Work-up of the reaction

m xture gave crude product as a yellow oil. This crude

material was reacted with acetic acid (1.42 niL, 1.49

g, 24.8 mmol) . ' , 24.8

nol ), as desc?g'gl\é%[%g%\r}seﬂ %@%‘é@ﬁ?ﬁ‘é‘??@“@?ﬂ&q

3- (3, 4-di chl or ophenyl ) pr opan- 2- one. Fl ash

chr Sridydoyy2henBved.0 4 0-atrelydge berzoblauBR T g-cathgtylic acid
acet(@(grﬁdem hgy(anes) gave pure product (0.71 g, 25%
yiel'd). NVR (400 m 2. 09 é

3.96 (s, 10® PWCQFUg%dGESgIbez! ql?f)vq ogi(tj'le(%nthg.sng ag ppﬁﬂcatan)f example

7 79 W, folﬂov&dSQaab%g &7, Bi)@-tetrahydrobenzo[g]mdolme 2,3-dione (0.294 g, 1.46

9,10- h dr o- "
o ol pRn ehaty) iy S pd BrdndSn SO eg DERED es
r ouryeluobopdw;dmem 1f6| rag.k25% yield): 1H NMR (400 MHz, DMSO-D6) & ppm 1.75 -
6 7, 699§9(8“ QL %‘%‘Vj\goﬁg%ﬁﬂzgﬂz 'H?@%'({‘%-@s?’ﬁzdé e, 33?&% 09 Hz, 1
30 ) Reder T i, B OO0l o e e a2 ) G1aBlt o884 iz, T H).

tenperature for 3 mnutes. A solution of acetic acid
3- (4- cyano- phenyl) - 2- oxo-propyl ester (0.167g, 0 .{67
mmol ) in v etEnal wag then add@dhtbhe re on ci
further beated for 10 min S. Thgsreaction 0
was t h¥n cdoled to roomtenperature and acidified with
glacial acetic acid, and the yellow preciphd@dLeLN 2eq)
coll ected by fi ltration. The procedur e deserd bed above
for the purification of exanple 7 was followed.

Pr oduct V‘B&)uﬁlbt ained as a bright yell /" powder (4
20% vyi eI d)[ “NVR (400 NHZN DVSO- D6 )t 1. 74 - OAg
(m 4 . <5319 o 0 Jtg 0

, 1. 2B0k,6,0, 4 Hel, 1 H) S 51 (d

.75 (d, J=8.34 2 H 8.23 (d, Intermediate 31
lgl) CO H Conpound 18 Internediate 3

| nt er rredl%ﬁf“%w 17+ CO H

Scheme 17 - Preparation of Compound 17

EXAMPLE 17: PREPARATION OF COMPOUND 17

Intermediate 31: Acetic acid 3-(4-cyano-phenyl)-2-oxo-propyl ester

The procedure described above for the synthesis of 3-(3-Chlorophenyl)-2-
oxopropyl acetate was followed, reacting 0.5 M THF solution of 4-cyanobenzylzinc
bromide (26 mL, 13 mmol), Pd(PPhs), (0.30 g, 0.26 mmol) with chloroacetyl chloride
(26 mL, 13 mmol). Work-up of the reaction mixture gave crude product as a yellow
oil.

This crude material was reacted with acetic acid (1.42 mL, 1.49 g, 24.8 mmol)
and triethylamine (3.46 mL, 2.51 g, 24.8 mmol), as described above for the synthesis
of 3-(3,4-dichlorophenyl)propan-2-one. Flash chromatography over silica gel (10-
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CONH Scheme - Preparation of Conmpound and 19 Conpound

19 EXAMPLE 18 AND 19: PREPARATI ON OF COVPOUND AND
wQ2qodneasboxy- benzyl ) - 3- hydroxy-7, 8, 9, 10-t et r ahgyU82006037441

zo[ h] qui nol i ne-4-carboxylic acid (Conpound 18) and

2- (4- Car banoyl - benzyl ) - 3- hydr oxy-7, 8, 9, 10-t et r ahydr o-

63benzo[ h] qui nol i ne-4-carboxylic acid (Conpound 19)

The poReEHAse:t4le FThdxBAsh) @b@/@ré @fodtxdstqo FY Bt D&% iyRIBNH NMR (400

pur ,_%awgga[z{) Pt ”%bg g]g‘i‘_’ﬁ§ Sl 'gqgﬁegs% scAEh ?3\% fd5=§34 Hz, 2

2 46HWBXd wWF8.59 Blee? HE aci d
3- (4- cyano- phenyl ) - 2- oxo- propyl ester (0.694 g, 3.20
nmol ). Two products were isolated as bright yellow

wder ' <
K@R g gc;yé‘&ﬁ%ﬂsgg@ gM@gn@%t%aﬁYarﬁféguio?kﬁuMﬁ@ 4@)boxync

(t, J669Hz 2H) 3.16 (t, J=6.32 Hz, 2H)439(s
2 H 7.30n(4d, 2578 8slinbbotidméd) fl@sikd 2,1,8,9-1StrthyBi@bélzo[gAnddline-2,3-

7 77
ot L5 G0 3 el 2 n Ld: Blaliapd s 10 w naon
( 4ooatm—ﬁ1e rrmg;@r@@yed@t [Rblerx g_errvp'eraiurg_ f&S rpimuted. P{)so@utn@aﬂ,of(atcgtlc acid
J 6. §?4 Eyanog)héa 1)32-df- ;grB yl S5ter %1% O%GWmﬁioﬁgr&@SmL %ﬂ%ol was
( d then a§qu_E1d the pﬁactgonzsgrﬂ(e(g hegte@i’og 40 ppinutesy. Thzmc ion mixture was
Pd( PRan kodl@d @b tﬁpdratﬁ@%n&l@éidlﬂéd?wmﬂ@Iac@tacéhc(a'i:ld? G)\d the yellow
acet [:O)r%glpl ate col%&ced byq_'rafon t19_| proceg)ure lgescrtbed nEoveaftor the purlflca‘uon
of example 7 was followed. Product was obtained as a bright yellow powder (42 mg,
20% yield): 1H NMR (400 MHz, DMSO-D6) 6 ppm 1.74 - 1.87 (m, 4 H) 2.83 (t,
J=5.31 Hz, 2 H) 3.12 (t, J=5.43 Hz, 2 H), 4.40 (s, 2 H), 7.28 (d, J=9.09 Hz, 1 H) 7.51
(d, J=8.59 Hz, 2 H) 7.75 (d, J=8.34 Hz, 2 H) 8.23 (d, J=8.84 Hz, 1 H).

V NaOH
EtOH, Hzo A

Intermediate 3 Intermediate 31

Compound 18

+

COgH

\OH CONH,
LI
N

Scheme 18 - Preparation of Compound 18 and 19 ‘
Compound 19

EXAMPLE 18 AND 19: PREPARATION OF COMPOUND 18 AND 19

2-(4-Carboxy-benzyl)-3-hydroxy-7,8,9,1 O-tetrahydro-benzo[h]quinoline-4-carboxylic
acid (Compound 18) and 2-(4-Carbamoyl-benzyl)-3-hydroxy-7,8,9,10-tetrahydro-
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Compound 20 Schene 19 - Preparation of Conpound 20

EXAMPLE 20: PREPARATI ON OF COVMPOUND 20 I nternedi ate
W@20050¢R58 ¢ aci d 2- oxo- 3~phenyl - propyl ester TPET/US2004/037441

procedure descri bed above for the synthesis of

3- (3- Chl or ophenyl ) -2- oxopropyl acetate was foll owed,

reacti ng 0.5 M THF sol ution of benzyl zinc brom de (26

PPh . . | i
chI &FB%%@T@P‘}"EW“"]%{ tzfév'%f%@r@?mﬁ%"%% ) mTS\o)r k\-Mut hof t he
rT ﬁact i on The ptaceéurg descrivedigleovp fadoe syréhesis apd Inucig@atj@n of example
|
S %Ag%ﬁoﬂ%?%acﬂﬁ @@% d- t%ﬁ‘&ﬁy@%bléﬁiotb]lﬁéiﬁh%-@ aa&br%L (0Loh2y, 2.46

é% and triethyl
2. 51mfg0|) Z/lth geetierAcid 3-45CyaeBRFYBE- GBI Bt P94 g, 3.20 mmol).

Ely ggfmé%me%;&%té’dﬁ sHahoyenRn @Wdér@fadhﬂi@uﬁd 08 ®as obtained in

corBrenPh (hsxanesy il Bop e BPisaERe 4 brm g -Gafim. 4 v 204

33( I §|O(d)l-6 BO/Rz(2Q03. Mi-vgt JBIBOIDB H) d.3p fisn22H)(0r33Q (&, J=B.84)Hz, 1 H) 7.42
7.3

2- Be(ﬂz 7e: % %%34‘_8 8‘%3 éj)d—‘ {et r a%43 @og—bs(eér?zgi 1]?@ Com ound 19

ne- Avasaoti@ngd |nc10é’o: M@ld((@@rﬁpﬂ)uﬂtﬂ NMF3 ("ﬂﬁ’e‘\ﬂb? deddtr 5 ppm 1.77 -

desc{ fé’&‘-ﬁ @ﬁPﬁ’ 84 ttoJ-GtA{lﬁHzS)le)h?% &, R8BG04, fthcadd @n2 eff 7.30 (d,

7 g4t aw&@dwﬁéﬁgﬁa TG HO TR B3 HE R BBk PB4 Hz

1 461 Aol ) with acetic acid 2-oxo-3-phenyl - propyl
ester (0.364 g, 1.90 mmol ). Product was obtained as a
yel | ow powder (171 ng, 35%yield): NWMR (400 MHz,

DVSODG) d pa 75 - 1.899(m 4 Hpa@nfdddw J=6. , ¢l
2H)3.17J—26‘10Hz o4, 315 —2H~7.13 o

I'Ei)l(m d723-7§6m5l—|)TH824(d J909Hz
. ZnBr PA(PPh (2 mol % | THE HOAG (2
eq) acetone CO H OAc ?;?;%fnfqu' BN éem
0
COH oA
OH NaOH o + ©/\ﬂ/\
N O
EtOH, H,0, A H

Intermediate 32

Compound 20
Scheme 19 - Preparation of Compound 20

EXAMPLE 20: PREPARATION OF COMPOUND 20

Intermediate 32: Acetic acid 2-oxo-3-phenyl-propyl ester

The procedure described above for the synthesis of 3-(3-Chlorophenyl)-2-
oxopropyl acetate was followed, reacting 0.5 M THF solution of benzylzinc bromide
(26 mL, 13 mmol), Pd(PPhs); (0.30 g, 0.26 mmol) with chloroacetyl chloride (26 mL,
13 mmol). Work-up of the reaction mixture gave crude product as a yellow oil.

This crude material was reacted with acetic acid (1.42 mL, 1.49 g, 24.8 mmol)
and triethylamine (3.46 mL, 2.51 g, 24.8 mmol), as described above for the synthesis
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+ Internedi ate 33 Conpound 21 Schene 20 - Preparation
of Compound 21 EXAMPLE 21: PREPARATI ON OF COVPOUND 21
WO niossees at e 33: Acetic acid 2-o0xo0-4-phenyl - bRETUS2004/037441
ester The procedure described above for the synthesis
of 3-(3-Chl orophenyl)-2- oxopropyl acetate was
foll owed, reacti ng 0.5 M THF solution of
phenyl et hyl zi pc 13 mmol), Pd(PPh )
C0- 58 &b Riaalp aithrt 2rinr Jieshs STOBRPYAD B 0B e ool (10-
nmol )30%\wryrkacq11ateﬁn béxenesp getd pure productr(€.89 @y 83% Iylettd. 1H NMR (400

d |
Peachlr Bsh-8d mth 28 (6 37 10 5. 2%64%@%65 bir 4" Shapgm. 5.
and trlethylamne (3.46 M _, 2.51 g, 24.8 mmol ), as
desc Q@éﬂﬂ/l-@b@&%x{] -018,d ﬂﬁteﬁéﬁ% %Q%n%[ﬁ]ﬁumohnﬁ 4-carboxylic acid

3- (3, 4- di chl or ophenyl ) pr opan- 2- one
chroHHW3§W5 over silica gel (10- 30%ethyl acetate

in hexane}?l)e ;gamUamesmmw@bmé(fouﬂ@ sy%bﬁ@aﬁ@ﬁurlﬂlﬁﬁﬁm@"ﬁexample

5o, 162 o PERD BBt R P e PeBR R ciope e . 140
(Con'pmm)lerblgceTh@cprZa@@eﬂjw@nmlemnyi betdr Hl3Bdeg,f1090 tnhel). Product

t
?ggctﬂllgig&aﬂ@&jaQ%\r)}efldvfg%Wd%po gn@% gg elZ %@Réh@i’ﬁﬁz DMSO-

(0.289 PP 148 s G i H)re-83cb /e zd2H)317 (t, J=6.10 Hz, 2 H) 4.31
2- OX@; AHphesyiz-Auiy h Heser 7(38.(R94 HYB8.04 BRPsILS Hy) 4 H)L. 90
nmol ). Product was obtained as a yell ow powder (76 ny,
15% vyield): NVR (500 MHz, DMBO-D6) d ppm 1.76 - 1.91

(m 4 H 2.85 (t, J595Hz 2 H 3.16 (t, J780Hz

2 H 3. J=68r10 Hz 3. gapp(hgh Ja 78
7.18 (t 7.02 Hz T )\zac . )
J=7.93 1H. d ccH NI e (1leq.) -

95% H SO T 1J 65% J
HOACc (2 eq), Et3N (2 eq)
acetone

O

NaOH

EtOH, H,0, A

Intermediate 33

Compound 21

Scheme 20 - Preparation of Compound 21

EXAMPLE 21: PREPARATION OF COMPOUND 21

Intermediqte 33: Acetic acid 2-oxo-4-phenyl-butyl ester

The procedure described above for the synthesis of 3-(3-Chlorophenyl)-2-
oxopropyl acetate was followed, reacting 0.5 M THF solution of phenylethylzinc
bromide (26 mL, 13 mmol), Pd(PPhs), (0.30 g, 0.26 mmol) with chloroacetyl chloride
(26 mL, 13 mmol). Work-up of the reaction mixture gave crude product as a yellow

oil.
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0C 2 Internediate 36 Internmediate 34 Internediate 35

KOH, EtOH QAc Conpound 22 Internediate 2 |.HClI Schene
WQ@1005/08288 hesi s of Conpound 22 EXAMPLE 22: PRBERARBII00M37441

OF COMPOUND 22 I nternedi ate 34:

1- (8- Am no- 3, 4-di hydr o- 1H-i soqui nol i n-2-yl ) - et hanone

(a mxture of two isoners in a 2:3 ratio) To a

solution_of ,2,3, 4-tetrah

S oL e il e SRAE T AL 15, A8 o e rmen
sat hatthyhahiké3. 4&%«. 2.5t g, @4 8 nwvasl), &d diescribéd glatvg lfor the synthesis
chloride ( Bl ). n _
i oty sa A tlermelieh ey o EretEARR B B gel 0
30 80Pk etﬁw@ceta@amhexanay)egavms ingeie it WUIPE WP Ul as such for
t hat, ép&t%gam c layer remained relatively cool. To

t he or gani c layer was i medi ately added net hyl am ne
hydrochl oride (1g, 14.2 mmol) and dii sopropyl anmine (2

g}; | @rl ﬁ@ox@%p@g%ylﬁg ¥ﬁ§9§@%¥c§ﬂ¥;%%ﬁﬁé rgo dﬁ%i o%{bog)ﬂc acid
chr qoatnpeuraistty (silica gel, ethyl acetate : hexane =

1) gav(%jg %ﬁ%%&%é gg%éﬂ Q%Ivgéracﬁ @y&kﬁ&l@tanﬁ?uhﬁﬁéﬁl&i bt example
H) , fzw@srfoqlgwedl rggctiyg 6.3, S@Ite‘(rqtydroye@zq&gmd@mgg q_&lo el(o,%94 g, 1.46
(s 52mr418‘) \l/_vbgth lé&etlc%cféez &Stk hlan?l o6l eﬁerl@ 3d2 .9 (25%)puriy), 480 mmol).
6. BGDFF‘EH:?" W@S?bt@gﬂe ﬁsggvaﬁgw ngéﬁr (§% Mgy 1?% )Xegi) 1%% (500 MHz,

0. 6 piNsODAS Hpeh 1.9671.83 (hiz4 HP2485K) J=H9BBz,(2IH) 31@7&3@7 80 Hz, 2
g'g: & B4 PR 92 Hyd28%, Tz 78002, Sy 7HBUE TR BLE1 1) 7.23 -

N- ( 223G €,y H)B. 27, 3, J7t98thzalytir o- | soqui nol i n- 8-yl ) - 2-i ni
no-acetamde (a m xture of two isonmers in a 2:3 ratio)

. 0
Cl,CCH(OH), /ENH s
NH,OH.HC!, 95% 4 )
NH; /?\CI (1eq) NH, 2 0 6§% m

N N N
H °C, 2h
0 O)\ OJ\ Intermediate 36
Intermediate 34 Intermediate 35 +
o]
Oy OH KOH, OAC
%-OH Cl EtOH
Compound 22 O O —
P N/ Intermediate 2
N
H.HCI - ¢l

Scheme 21 - Synthesis of Compound 22

EXAMPLE 22: PREPARATION OF COMPOUND 22

Intermediate 34: 1-(8-Amino-3,4-dihydro-1H-isoquinolin-2-yl)-ethanone (a mixture of
two isomers in a 2:3 ratio)

To a solution of 1,2,3,4-tetrahydro 5-aminoisoquinoline (2.1 g, 14.1 mmol) in
125 mL dichloromethane and 100 mL saturated NaHCO3 (aq.) at 0 °C was added
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The isatin synthesis described by Yang t al. (J. Am

Chem Soc, 1996, 118, 9557) was used. A m xture of
we@bhdosnei2shydrate (2.4 g, 14.9 mol ), hydroxyl ardTES2004/037441

hydrochloride (3.3 g, 47.8 mol ), sodiumsulfate (19

g, 133.8 nmmol ), internmediate 34 (2.4 g, 12.6mmol), aqg.

HCl (10 nL, 1N), and 90 nL water was stirred at 55 C

overa@etghdmonabm rneacct i efndli iX 8 dietsoromethedt drop@iSe.The resulting

o PP BB 7D GG T 2B P e £B9ARY iy <
pr O\tlnadehd dmgammta@emd\emee reddivel c8olgTo Bie%rgaamic laydn @iag @nmediately

o A PR RES. GLRIR AALi.

1. 8 ninol) 2. V8venge the, unradeted 2cely! ghifdide. J%@ncga of@egsplwqgt followed by

8 gﬂg%h cl?m%%to}(_glz%h\é(sﬂbéa%i e%y?écé‘fgte ]he%ar@ 53 Wga(v@%e desired

Ty - amidsr a5 = bk velpw o (B 100 AT} (op e Dy 08) Sepm 204
Hz, (9. 42 H),2.067 &1 18 H), 2%1(6Y, J3686,0819Hz, OHE 292 (nv.134), 3.66 (dd,

(P10 e a3l Bt U il oo

| nt eFd] a8 H36t H), 6.47 (d J=7.33 Hz, 06H 6.49 (d, J=7.33 Hz, 0.4 H), 6.85 (d
8 Ac»pyél‘,, 56%()% 8%?& rJalmgl_? éﬁh.gyrrol o[ 3, 2- h] i soqui nol
a 0

di o m Xt ure two'isonmers in a 2:3
ratlo) Intermedi ate 35 from above was m xed with nL

CONQRBEmaifs a1l f\lL(QJA%e@M 21 3 Attet?inyfro-iIRRINbRABE-DAgind-akktamide
purpl e sol uti on was %?‘fﬁng? 85 C gradual ly and

67st(ﬁmur§t°1%m'§°'?%ﬁi5‘ear for min. The reaction
m Xt ur e was isatke syntt@sisefdsdrive@ by Tand €t dl. (dr Arsh@ftbn. Socna896, 718,

addeQ?)S?)a\g(g ‘ilhgd 'S %h%urgrbé C'Eh(é}# rh?dr’%S 2614{ l O\Wg r%@ lgt ﬁ%ro%/lamme
fil thyatopkﬂnndev(és'&rm 47 @Annmolmwum sifate ﬂlﬁuged?»fbﬁ érmolly @&ﬁmﬁﬁilate 34

0V€f<g'49€h1zt§m9ayead Zy o 3R, (&, 72l GPWL RSt Wal BREE at 55 °C

sol i was us for the next step w thout
f ur tdvemightirliheireactipo Mixtugy/mas £00ediey 25 thETBIEcitap Mas collected

é 82)y(ﬁ§trat|%n 'Z_ija'ghed thm/vétép allds b ungeraf%cém ove]rméhl&@a prov1de the

(dd intgesgechate '35, @39 glz 5%) Aag, 2 ?9@3 ?°§d V‘_’[h'(é‘ W?S ugbe%gvn(lgut further
dukificafio? th thd ne)Jt—s?ep58HHlIIVIRQ40¢) Mz, BMOD-I{8) .6 pbr7 298 (s, 1.8 H),

0
28%86 (124052 5p ey 15, B, gD, Prp f We S e v 121
2 (@@dwrmwbﬁzszwdww 7.284)94.66 (s, 08H) vor (s, 0.4 H), 7.09
? %ré‘@ﬁzg 1b kg OJRRNANIY R, er 47687 ROX. EHRCH.H H), 7.30 (
=7.83 Hz 04H) 7.33 (d, J=7.83 Hz, 0.6 H), 7.66 (s, 1 H), 9.61 (s, 1 H), 1219(s 1
H).

Intermediate 36: 8-Acetyl-6,7,8,9-tetrahydro-1H-pyrrolo[3,2-h]isoquinoline-2,3~dione
(a mixture of two isomers in a 2:3 ratio)

Intermediate 35 from above was mixed with 11 mL concentrated sulfuric acid
at 25 °C. The resulting dark purple solution was heated to 85 °C gradually and
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The procedure described by Cragoe et al. (J. Og.
Chem, 1953, 18, 561) was used. To a m xture of isatin

W@B00604858 g, 3.48 mmol) in 2 L EtOH and 4 i BEI/US20M/037441

KOH at 100 C was added warm .

3- (4-chl or ophenyl ) - 2- oxopropyl acetate (0.9 g, 3.98

mol) in 2 nb EEOH in small portions over 1 hour

period. After the additjon was conpleted, the reacti.on, .
i SRS @SS T PIREE PO ] 18 RGO FRer Ao Cegied 10 25 °C.
t heh@%l\! @ilmfsk’l\clad F%@ wb@&éldiﬁdi, G?d yﬁgbégﬂog unsﬁwas,vafscaind\i\/éd tdstay at 0°C
Wth agq. t o ~ t he .
pr ed”?rp?rq} Bie T@ﬁ(?é?c'pﬂ}ﬁéi V&asc‘i?ﬂ%qt‘?*%\h@&%tfopbvrvg 218!1 \%Ylhtvgter, and dried
sol ighdemfzicGlim vasmigititoighve échtimBe 01.Cowéa%) asgn driigetsolig Mhich was
1. The,precipila b T §

i ¢ PSR e it 3B i ior Bl SRR (HBRLETRSE.D6) &
22 (prml248ds, 1B, 230 &s.yled Howve-8%Kddg J= (:‘(.Qﬁ)blz ,H), 2.69 (dd,
DVEQLB%) schePiM12 Al 3:7026 G=688, @24thz, BHR4.63 @, #2 H)M.6€(s, 0.8
H, 4.23 gds 2 Hzgl )14. 3§ (bs’d 2 23)8’H70§3-I(2,]33%d:9'—98 He. 4 H)
1 H)H), 6.991d, J=7.5882(Gd Hp 62 (d/~798 Hz 08g) ) /-6 Hg g4 H),
(bs,7.2 {d) J=79833z, 0% H)Y TA1DG, bi2,H)111H5 (s, EHHNaCNBH

Acetone H. HCI Conpound 22 Conpound 23 Schene 22 -

Synt hesi s of Conpound 23 68EXAMPLE 23: PREPARATI ON OF
COVEQUNDNI@B-benzyt)-3-hydroxy-7,8,9,10-tetrahydro-[1,9]phenanthroline-4-carboxylic

2-(4- - ) - 3-hydroxy-9-isopropyl-7,8,9, 10-tet
rahyad:}q;(l-c?)%%?’gﬁ%zﬁant hr ol i ne-4- carboxyiic _acid

( Conpoundhg Byocadyie desaribedly eEapRaifh ($20100ChN. 195§, Ko p61) was
”TLTD| %Seﬂﬂzd §H?>|bﬁ|)4rar& I%gtjr{ 95045, g,%.@ﬂnmgm% 2 m@.;&;’t)ﬂrﬁhd(MﬁL aq. 6 M
uL, 0. nmol ), sodi um cyanobor ohydr.i de :

ol FOH 3¢ 10076 i iced ST 5 B BRI op o e ks 00 0, 3.8
sti rped)at 2281 Gton et Binginfortibky MErsthoowe (hetitratAfeb thet addition was

hal f of th tarti.n terial left. .

U RS B SeOL R Bl 5 SBloRld yfomovel of e
pr ecighiehatie rebiing yeflow bemovesacidified mith@a. hiNktiCirte pH ~ 1. HPLC of
affo i.t1.e.s0li i . Cdi i ; idified
i R
centati § Ageyithwils laad HE tchpiet dr Theumeecipitate dvasneripCtod by wentrifuge,

to y\ivgéhgd with water, and dried under vacuum to yield compound 22 (0.144 g, 16%) as
a yellow solid. 1H NMR (400 MHz, DMSO-D6) ¢ ppm 2.51 - 2.56 (m, 2 H), 3.37 -
3.42 (m, 2 H), 4.23 (s, 2 H), 4.33 (bs, 2 H), 7.18 (d, J=9.09 Hz, 1 H), 7.27 - 7.33 (m, 2
H), 7.33 - 7.39 (m, 2 H), 8.95 (bs, 2 H), 9.31 (d, J=9.09 Hz, 1 H).

Oy, OH Oy, OH
(&;H‘,CI NaCNBHj3 Cl
O N O Acetone O N
N

N~ HC!
H.HCI Compound 22 )\ Compound 23

Scheme 22 - Synthesis of Compound 23
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conmpound 23 (8.4 ng, 32% based on consuned starting

material) as a white solid. NWVR (400 WHz, DvsO D6) d
wWEpws4”8 (d, J=6.57, 1.77 Hz, 3 H), 1.43 (d, BEBUS2p4/@7441

H, 3.30 - 3.48 (m 2 H, 3.61 - 3.92 (m 3 H, 4.38 -

4.61 (m 4 H, 7.21 - 7.32 (m 3 H 7.39 (d, J=8.34

Hz, 2 H 9.32 (d, J=9.09 Hz, 1 H). OH NaCNBH

Benzal dehyde HCI Conpound 22 Conpound 24 Schene 23 -

Synt hesi-s of Conpound 24 EXAMPLE 24: PREPARATI ON OF

COVPOUND 24

9- Benzyl - 2- ( 4- cBXAWBLE HRREPARM@N /COMBOYNDPRY et r ah

52 " PHEHEE Berp SdeSerT BUaPRBU e f P Ry BB roine-4-
gnt(:l4@%r1blbf(yneagu@mbm‘fouadaﬂpl e 23 was foll ovv;ad reacting
-(4- or o-.benz

7,3 S o RBRE o e MR 11 o e AL B . 020
ol mmbl), cdiemz@P de Y6 momol sn@wmvgocahmomdnqez(m mgrg,36 mmol)
‘3‘0;/21 3 W nie‘?f@%l afld SNYER é’rOQ: Wégd B;Ya@%il?g% a?Z@pg‘o% fAfght. LC/MS
4. 38 showed4t;ha( gpoup heff of z]hesgta(tlgg n@;gglaHjeft Waeper qrtgi tngﬂaga@me were
HZ48]adHQ7d dVOp%e to7d|§s%lv(e”ﬂhe2pr59|plt37e 34pic 6f d (:I@br fedddion mixture
J=8. giﬁoqqu aj{v(hp:& SO'@FQVMW%@@%W'MGQ I-@lltp p.kl;r 1 (I'he precipitate
ConpQua cbolabtéoBp BT uGS v&%h&]’ﬁntﬂ%teﬂ/ﬁrﬁ&&ﬁdd%ﬁer vacuum to yield

Conpound 25 3 PARATI ON OF

2-(4 CRMPYNG. %24)”19 é_/%p:ﬁv]g og_ %)r)alfna) st g @qérlaq ) @S a white solid.

0- t ettHaN&r @Op M9, FdB@ah rdobpmet48- (d, J=6.57, 1.77 Hz, 3 H), 1.43 (d,
J=6.57, 3 H), 3.30 - 3.48 (m, 2 H), 3.61 - 3.92 (m, 3 H), 4.38 - 4.61 (m, 4 H), 7.21 -
7.32 (m, 3 H) 7.39 (d, J=8.34 Hz, 2 H) 9.32 (d, J=9.09 Hz, 1 H).

Oy OH Oy, OH

O OH Cl NaCNBH3 O OH Cl
N

Benzaldehyde
HCI

N
H.HCI Compound 22 ©) Compound 24

Scheme 23 - Synthesis of Compound 24

EXAMPLE 24: PREPARATION OF COMPOUND 24

9-Benzyl-2-(4-chloro-benzyl)-3-hydroxy-7,8,9,10-tetrahydro-[1,9]phenanthroline-4-
carboxylic acid (Compound 24)

The procedure described above for the synthesis and purification of example
23 was followed, reacting 2-(4-Chloro-benzyl)-3-hydroxy-7,8,9,10-tetrahydro-
[1,9]phenanthroline-4-carboxylic acid (0.12 g, 0.297 mmol) with benzaldehyde to give
compound 24 (24.1 mg, 40%). White solid. 1H NMR (400 MHz, DMSO-D6) § ppm
3.32-3.54 (m, 2 H), 3.67 - 3.96 (m, 2 H), 4.29 (s, 2 H), 4.38 - 4.47 (m, 2 H), 4.52 (s,
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carboxylic acid (Conpound 25) The procedure described

above for the synthesis and purification of exanple 23
wor®sogizkowed, reacting PCT/US2004/037441

2- (4-Chl or o- benzyl) - 3-hydroxy-7, 8,9,10tetrahydro-

[ 1, 9] phenant hr ol i ne-4-carboxylic acid (0.12 g, 0.297

mol ) with acetal dehyde to give conpound 25 (2.2 ny,

3. 4%2%873@1 @) /e BS Haed HY trapat 1 18 (MtoeH) ala) - 7143kt 2 H), 7.48 - 7.57

yeI | 5%6 ywéggg% '@?%@%%4%%1%2@61; 32. (7t6 (m

1H) 334(q J=7.33 Hz, 2 H), 3.64 - 3.93 (m 2 H),
4.30 (s, 2 H), 4.d400fd, J=15.16 Hz, 1 H), 4

021516 2, 1 M. X 80 < & ShebiBy 3 . 739 il 4
(m 2 H, 9.08((d @ 113 O
anhydri de 2. . Cbnpd&ﬁ@dﬂﬂa Cb

Scheme 25- Syntesis of Compound 26 70EX
PREPARATI ON OF "COVPOuMDuRB2 A Compound 25
9- Acetyl - 2- (4-chl or o- benzyl ) - 3- hydroxy-7, 8, 9,
O-tetrahydro-[1, 9]phenanthrollne 4- carboxglic acid
(Conpound 26) (mi xt ur e>BF 3hcY TR CaTPos 2

2- (4-Cnl oro-benzyl) - 3- hydroxy-7, 8, 9,
O-tetrahydro-[l,9]phenanthro|ine-4- carboxylic acid
(0.14 g, 0.346 mmol) in 2 L pyridine was added
triethylamne (60 uL, 0.43 mmol) and acetic anhydride
(0.18 ni, 2.07 gRANIPLERSS: PREPARASIGIEBE IGONIPOUNDYEE Was
warnmed to 25 C and stlrred overnlght HPLC of the
reactlon n1xture affo acetam de est ng

0. 2021 '?Aﬁ‘efhé!" : qu%P‘me%]?éH't%EgVC{f? éb%le'aﬁr\m'th ne-4-
Li OHO'3®¢ %% in1nl water. The mixture was

stirred at%éﬁ?o&dﬁ%rdeéc%ed%m Pﬁ’w htﬁé@l arﬁd’n Ry Wi F%’/@ntorf]gxample

added to Feaction m xture
pr eckpi t@se. follgmied. ofeacting cBé‘&Bhbm -anzgh3-hrdrexye b AP ddrietrahydro-

%?/S E}?l%)é heggnthl%ﬁnz@-zlz @&rb&yﬂ@é%@\% @%'@297%] ngagé'gl}_gehyde to give

3. 77°Qmppugey 2(5m(2 3 g 3 4f/o fpgs%(gon gorp:})umeq stesting matpsial). rhight yellow

H), olid71H NKIRAA0G MHzPDMBO-86)4%pm 8.38 &, (+M.331HAB.H), 2.55 - 2.60 (m,
1 H), 2.66 - 2.76 (m, 1 H), 3.34 (q, J=7.33 Hz, 2 H), 3.64 - 3.93 (m, 2 H), 4.30 (s, 2
H), 4.40 (d, J=15.16 Hz, 1 H), 4.62 (d, J=15.16 Hz, 1 H), 7.26 - 7.34 (m, 3 H), 7.34 -
7.41 (m, 2 H), 9.08 (d, J=8.08 Hz, 1 H).

O OH Cl 1. acetlcanhydnde O OH Cl

2. LioH

H HCI
Compound 22 Compound 26

Scheme 25- Synthesis of Compound 26
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JOH KOCN H Conpound 22 Conpound 27 Schene 26-

Synt hesi s of Conpound 27 EXAMPLE 27: PREPARATI ON OF
WEONPOURES 27 PCT/US2004/037441
..9- Car banoyl - 2- (4- chl or o- benzyl ) - 3- hydr oxy- 7,

8,9,10-tetrahydro-[1, 9] phenant hrol i ne- 4-carboxylic

acid A mxture of

(1, 9] phenant hr BRWELR A ON Bt OUPHUARAE O

mol ), acetic acid (0.6 nm., 5.3 mmol), triethylam ne
(0. Tdkcdti-2- (4-05]6ro¢6€hlz;)l), 3-Hy@Edy(74B9 1 tet@hBo-fheibenaathcpline-4-

gzrelrcﬁrbamhg (flﬁicg Pougd %Gg(mxtgjrev(\@tgvo%dréér ?r g: | gﬁ C
of the mibheéx4tGhiprobegaia-tydioxy-H @E%m:ietr{lmgrol 1,$éfahe29mj¢5\rohne-4-
as acgh%;qqg a%@l (0%4 d\lmﬁb%molw H6)wad Jea8d %leaﬁllamlne (60

H) , UL, DA3- mmom@nq cetis qaq,hydrglew 1@dn|_ 32@7"%@“%3:( Qgiq) Theggaction
Schaﬁl%ge\;was(:%@ﬁéodﬁ 38 Chn CofRAUA i t@%m@nﬂi%&ea(ﬁioﬁ mixture

e a8 v

9- B%ﬁﬂ}fbH%e,é Hul;Cbﬂ'e@ hfnddeiR thl) watehyrwhre@mxtu% \Basgstlrred at 25 °C for 5

O-tetrah henant hr
and h DMQIO and [nefhy amine were adgecJ to%he reactlon i re gropW|se to dissolve

9- Bang gicipRatb eRIOY bbihg cRaf delativharage bempauni-2B, (80.9,mMd)-268) as a

trah t I
4>>’ ﬂw 8?'%‘ glg]rgxg\/l ?2?@ ﬂﬁ%r%h%o#ag%go%%&’bﬁ%s aGld329 - 3.42 (m, 2
o teFtI)r aﬁrydﬂ@?[(m gmwe@mmwblm?@e 484 (aRBOxYRT o7 4im. 5 H), 8.49
(0. 1?%% 2 mmol) in 2 L dichloronethane 0 C was
e zoy

adde chloride (57 uL, 0.48 mmol) and
triethylamne (0.10 m, 0.74 nmol). The

O, -OH o)
O OH Cl KOCN O OH Cl
[I}Ii HCI
' Compound 22 HzN Compound 27

Scheme 26- Synthesis of Compound 27

EXAMPLE 27: PREPARATION OF COMPOUND 27

9-Carbamoyl-2-(4-chloro-benzyl)-3-hydroxy-7,8,9,10-tetrahydro-[1,9]phenanthroline-
4~carboxylic acid

A mixture of 2-(4-Chloro-benzyl)-3-hydroxy-7,8,9,10-tetrahydro-
[1,9]phenanthroline-4-carboxylic acid (0.213 g, 0.53 mmol), acetic acid (0.6 mL, 5.3
mmol), triethylamine (0.146 mL, 1.06 mmol), KOCN (43 mg, 0.53 mmol), and pyridine
(0.84 mL, 5.3 mmdl) was stirred at 25 °C overnight. The solid was removed by
filtration. HPLC of the mother liquor gave pure product (49.1 mg, 22%) as a beige
solid. 1H NMR (400 MHz, DMSO-D6) 6 ppm 3.25 (m, 2 H), 3.68 (m, 2 H), 4.34 (s, 2
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m xture was stirred at 25 C overnight. HPLC of the

m xture gave conpound 28 (14.6 ngy, 9.7% as a yellow
wa@etosa4728d conpound 29 (4.0 ng, 2.3% as a WhPCBEUS2004/037441

solid. Compound 28: NMR (500 MHz, DMSO-D6) d ppm 3. 32

(dd, J=5.80, 5.80 Hz, 2 H, 3.81-3.83 (m 2 H), 4.34

(s, 2 H, 481 (s, 2 H, 7.27 - 7.34 (m 3 H, 7.35 -

7. A1 Hym.6R(sHp H), 7. 243 7.45/(nh4$ H)n8.45(d=0.80 82 1(1), J=8. 85

Hz, 1 H). Conmpound 29: NWVR (400 MHz, DMSO-D6) D ppm

3.37 - 3.46 (m 2 H, 3.56 - 3.60 (m 2 H, 4.28 (s, 2

H, 5.00 (s, 2 H, 7.15 - 7.34 (m 4 H), 7.45 - 7.57

(n1 6 H, 7.64 (dd, J=7.71, 8.21 Hz, 2 H), 7.80 (dd,

> 1 H, 7.88 - 7.6 1 H, OH =0
L or |

hlor o- benzyl ) - 3- hydroxy-° msthanesulfonyl-?N
8,9,1 (5I t ebeepRydPD- [ 1, 9] phe @ COr Qbrhgd@4s car Pc Compound 29
acid (Conpound 30) The procedtire descri bed abové for

Lhe, SynLhes! Sl aP U hbbé@bdndls SYRTP! © 26 was

fol | owed, reac
2-(4- Chl or o- benzyl) 3- hydroxy-7, 8,9, 10-t et rahydr o-
[1,9]phenanthro|ine-4-carboxy|ic acid (0.219 g, 0.54

mrol ) EXAMPLERS AaDey PREPKRATIDNCOF doMPDLaM 28 ARDITMRPOUND 29
compound 30 (19 ny, 7.9%. NWR (400 MHz, DWVSO D6) d

ppm 2.97 (s, 3 H, 3.34 (dd, J=5.68, 6.06 Hz, 2 H),
3 53 9{Bbazoyl-254-6Bproched By hydPoxtyh7, 8,9, 1 @-Tetiaydr@-[ ] phehadthroline-4-

7 37% %%xyﬂc? ﬁ;’g eg\g &é?r%bﬁ?lgaéo (%7%%1]() %ﬂzﬂfﬁwg 10-tetrahydro-

chl oiW]quﬂférqhhwcawemeaﬂd 22 Con'pound 32 Xf Schene
29- Synthesis of Conpound 31 and 32

To 2-(4-Chloro-benzyl)-3-hydroxy-7,8,9,10-tetrahydro-[1,9]phenanthroline-4-
carboxylic acid (0.132 g, 0.32 mmol) in 2 mL dichloromethane 0 °C was added
benzoyl chloride (57 uL, 0.48 mmol) and triethylamine (0.10 mL, 0.74 mmol). The
mixture was stirred at 25 °C overnight. HPLC of the mixture gave compound 28 (14.6
mg, 9.7%) as a yellow solid, and compound 29 (4.0 mg, 2.3%) as a white solid.
Compound 28: 1H NMR (500 MHz, DMSO-D6) ¢ ppm 3.32 (dd, J=5.80, 5.80 Hz, 2
H), 3.81-3.83 (m, 2 H), 4.34 (s, 2 H), 4.81 (s, 2 H), 7.27 - 7.34 (m, 3 H), 7.35 - 7.41
(m, 2 H), 7.43 - 7.54 (m, 5 H), 8.52 (d, J=8.85 Hz, 1 H). Compound 29: 1H NMR' (400
MHz, DMSO-D6) O ppm 3.37 - 3.46 (m, 2 H), 3.56 - 3.60 (m, 2 H), 4.28 (s, 2 H), 5.00
(s, 2H), 7.15-7.34 (m, 4 H), 7.45 - 7.57 (m, 6 H), 7.64 (dd, J=7.71, 8.21 Hz, 2 H),
7.80 (dd, J=7.71, 8.21 Hz, 1 H), 7.88 - 7.98 (m, 1 H), 8.10 (d, J=7.07 Hz, 2 H).
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EXAMPLE 31 AND 32: PREPARATI ON OF COMPOUND 31 AND
COVPOUND 32
WQ2(08/0LCRFor o- benzyl ) - 3- hydr oxy- 7, 10- di hydr o- 8Hr¢T/pSopsies7441
_hant hroline-4,9-dicarboxylic acid 9-ethyl ester
(Conpound 31) and
2-(4-Ch|oro-benzyl)-3-ethoxycarbony|oxy-
7,10-di hydro-8H[1, 9] phenant hrol i ne-4, 9-di carhaxylic
acid 9-ethyl%eSter (conpound 7332) The proc
descri bed “eOfig
exanpl e : owed, reactlng
2-(4- Chluro-benzyl) 3- hydr oxy-7, 8, 9, 10-t et ahydr o-
[ 1, 9] phendnichr Ilnedg car boxylic aci d (0.4d3mg, 0.32
mol ) with et hyP™EHI%6f of ormate to give COMRQHAShna 30
31(23.2 ny, 16.5% as a yellow solid, and conpound 32
(8.5 my, 5.2% asshebimnuial érdomgomiapound 31: NVR (400
MHz, DMSO-D6) d ppm 1.24 (t, J=7.07 Hz, 3 H), 3.25
(dd, J=5.68, 6.19 Hz, 2 H), 3.73 (dd, J=5.68, 6.19 Hz,
2 H, 4.12 (t, J=7.07 Hz, 2 H), 4.32 (s, 2 H), 4.67

, 2 , (.30 Hz, 1
. cOE"pound 39%”9‘%%(%%5”‘9‘”@“35%%@%?}?1@?% (i
J=7.16 3 H, 1.26 (t, dd.
J=5.06- C@O@ibeﬂzyb Shygroxy- metheréﬁfuif%‘ﬁ é@ 1059@1“/11{? 2
H) , ﬁ,gﬁeﬁ%th@ﬁ%—zﬂ-@arb@« lidadid Coﬂwpaﬁndw) J=7.07 Hz, 2
I(—|) , 4 1(11? ‘35996?%"9 dfsg%gé ap&ve f'ép tpﬁ sy%ﬁ%sgsn%r&]z pugl}lgtlggr 015 example
Hz, 28 H)Nas Qféllowkbienydaatiret y2-(40hloroHsbaz-3HaydréyrHh a1 6-tgmhydro-

Comwg%%gantéﬁgégaﬁ%pmﬁgé&%ﬁ% %MMQI? \A?i‘tﬁ methanesulfonyl
2- ( 4st@iider et torgive cBarieyalt 3% (199ng gl Aid SR (4P0 M1 DMSO-DE)
0 t 63 bﬂhgb’?‘{s YL) %]3@*(8&12/95 the\gi (Ihd;tgz %H—)aﬁ Boxad, Ue% @%|6Cb6 Hz, 2 H),
e RN OISR N T T

exanpbe (&2 8=8esHEol Hpwed, reacting
2-(4- ChI or o- benzyl ) - 3- hydroxy-7, 8,9, 10-tetrahydro-

[ 1, 9] phenant hrol i ne-4-carboxylic acid (0.13 g, 0.32
nmol ) m%t%thenylacetyl chloride , o, a OH

% OH Cl  Ethyl chloroformate O H Cl O O Cl
40ye
N

Compound 31
Compound 22 /\o 0 /\O Compound 32

N
H.HCI

Scheme 29- Synthesis of Compound 31 and 32

EXAMPLE 31 AND 32: PREPARATION OF COMPOUND 31 AND COMPOUND 32

2-(4-Chloro-benzyl)-3-hydroxy-7,10-dihydro-8H-[1,9]phenanthroline-4,9-dicarboxylic
acid 9-ethyl ester (Compound 31) and 2-(4-Chloro-benzyl)-3-ethoxycarbonyloxy-
7,10-dihydro-8H-[1,9]phenanthroline-4,9-dicarboxylic acid S-ethyl ester (compound

73



to give conmpound 33 (27.2 ng, 17.5% m xture of two

isoners in a2 : 1 ratio) as a yellow solid. NVWR (400
wORs/O0DREO- D6) d ppm 3.06 - 3.16 (m 2 H), 3. 7BCFUS20048037441
- (m 4H, 428 (s, 2 H, 4.74 (s, 1.3 H 4.80 - 4.88

(n] 0.7 H, 7.124 - 7.40 (m 10 H, 8.37 - 8.64 (m 1

74C | sopropyl sul fonyl chloride H HC Conpound 22

2 Conpound 34 Schene 31- Synthesis of Conpound 34

I\/ﬁ E 34: PREPARATI ON OF COVPOUND 34

2- (4- Chl ormae besnayre d3sdivélr above Jor(ths Q@ﬁl’b%rs?ana WWufifyayén of example

8 9,10-tetr hen i ne box I|c
oL SO fed, BRSO ek BB SRy o Flefranyaro-
The gt .8lpbenenihrdivs drdabmdylelzoidg 0181y, D38 nsryoil Wlﬁsemylﬂkbroformate to

0 R ST el M gl Lo 2 o
[ 1, 9]9Herre Whits Sofie C@rrtpawb& IMHNMR |(@0(MH2_|,3DI\@80@6BQ ppm 1.24 (t,

ol Jy=pwol HZ 3apr prl(a;dﬂﬁeesles whgrzqi@ 413 g@ )/;ﬁg? 8;r+egeHz 2 H),
Q

d 34 [l
of PaoTh tofztY 2520 ) e 1 b0 e 7 TBNmos B 897 (@
d ppm=8,823-lz( d, H)) Contiduhdz 32: 61+H4)NM|3 (400 BIHZADWSO-B6)H) , ppm 1.22 (,

3. 23 27 3a33,4 g bl —‘%"O%é—gg g*ﬂ?de, 3o o, J%%é%%d'”zr% H), 3.76 (dd,

1.4 H)=5 04, 281 {15, 2 H), I4|)12 (8. L. 165z, 8.1, HR2 (44.558.07 $iz, 2 H), 4.26 (s, 2
50337482374 - ZZM%(WQB thn @H ?%g(ng% H)]7]él 8%*!%84 IZIZH? H), 7.85 (d,
Conpdufr HEt f['z(foﬁbound 35 Scherre 32 - Synt hesi s of

Conpound 35 75EXAMPLE 35: PREPARATI ON OF COMPOUND 35

2- (4- Chl or o- benzyb) o8- net hoxy- 7, 8, 9, 10-t et r ahyd

o[ h] qui nol'i ne- 4- cayboxyli g agl.dtSpomannd

COI |p0U“d 22 ©\/L
ompoun

(]

Scheme 30- Synthesis of Compound 33

EXAMPLE 33: PREPARATION OF COMPOUND 33

2-(4-Chloro-benzyl)-3-hydroxy-9-phenylacetyl-7,8,9,1 O-tetrahydfo-
[1,9]phenanthroline-4-carboxylic acid (Compound 33) (mixture of two isomers)

The procedure described above for the synthesis and purification of example
28 was followed, reacting 2-(4-Chloro-benzyl)-3-hydroxy-7,8,9,10-tetrahydro-
[1,9]phenanthroline-4-carboxylic acid (0.13 g, 0.32 mmol) with phenylacetyl chloride
to give compound 33 (27.2 mg, 17.5%, mixture of two isomers in a 2 : 1 ratio) as a
yellow solid. 1H NMR (400 MHz, DMSO-D6) 6 ppm 3.06 - 3.16 (m, 2 H), 3.75 - 3.92
(m, 4 H), 4.28 (s, 2 H), 4.74 (s, 1.3 H) 4.80 - 4.88 (m, 0.7 H), 7.14 - 7.40 (m, 10 H),
8.37 - 8.64 (m, 1 H).
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To 2-(4-Chl oro-benzyl)-3-hydroxy-7, 8,9,
O-t et rahydr o- benzo[ h] qui nol i ne-4- carboxylic acid

W@ 2003077268 0.32 nmol) in 2 L acetone at room PCT/US2004/037441
tenperature was added potassi um carbonate (0.132 g,
0.96 nmmol ) and i odonet hane (0.136 g, 0.96 mmol ). The
m xture was stirred overnight. HPLC of the m xture
gave conpound 35 (90 ng, 75% as a white solg thy NVR
(400 Mz, %)dcpm169-194(m4
2.88 (m 2 . | 3lsqpeppylsyffong chigyide 3, 80
4.21 (s, (d, J=8.59 Hz, 1 H), (¢
H, 7.49 (g J859Hz 1 H., HNHA (g
eq), Et N tBceqy, Bt Q% 0 Gtort Et , O tgoytCaweindbre
XHN OAc Intermediate 37 Internmediate 3 QKN . OH NaOH
EtOH, HO D Internediate 2 Conpound 36 Conpound37
Schene 33 - Prepar abiheme 361 Sy@ensip oifaer88i 3 and 37 EXAMPLE
36: PREPARATI ON OF COVPOUND 36 AND 37
S- Hydr oxy”- pi peLidi.n™=yl A
% O tetr anydr o BERUBER S FRRAARMTION QRRRYPPUND
( Conpound 36) and
2 ( 1-29(¢ethydre-pemmyl)-i3etiydrody-gl(DroSarlaydlsisiyi)/7,8,9 10-tetrahydro-

?}h@é@@(ﬁ E? gﬁzﬁébgLyh?]g&é&@o' fl)Orl]J%d % %@Rg w |somers ina2:1

ArndtratEDst ert honol ogati on of the aC| d 76chl ori de

usi ng theq i
1 Chlor o Sﬁ’é ?tﬁ?%déﬁ@d&%ﬁ%d)%% gog[ihe synthesis and purification of example

15) . 2Redt@s nfj’ "é!’&‘?dd é?ﬂCBFQ d@ (ﬁ-phj;go 69“271) Wﬁ@w 7% 19-tgtyahydro-
m  of1,eipheiah@rdiag- 4%&3@6%6@@1@0 $3>|th0 7)) rﬁrﬁblb ey disbpropylsulfonyl

pass'cﬁlgrlcﬁc(H e%a}sfo gl-\ll-e %or%ouu%g 3Has a yeﬁow qud (g% mg, % 4%, mixture of two
isomers in a 2:1 ratio). 1TH NMR (500 MHz, DMSO-D6) & ppm 1.23 (d, J=7.02 Hz, 6
H), 3.11 = 3.14 (m, 2 H), 3.23 - 3.32 (septlet, J=5.00 Hz, 1 H), 3.56 (dd, J=5.95, 5.95
Hz, 0.6 H), 3.63 (dd, J=5.95, 5.95 Hz, 1.4 H), 4.25 (s, 2 H), 4.46 (s, 0.6 H), 4.53 (s,
1.4 H), 7.23 - 7.27 (m, 1 H), 7.28 (d, J=10.00 Hz, 2 H) 7.33 (d, J=10.00 Hz, 2 H) 8.78
-8.87 (m, 1 H).

O-_OH Oy, OH

\\OH_~_Cl Mel O N OMe cl

Compound 1 Compound 35

Scheme 32 - Synthesis of Compound 35
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such in the next step. Synthesis of internedi ate 38

was done using the procedure descri bed above for the
wayvsherss of 3- (3, 4-di chl or ophenyl ) - 2- oxopr opR¢T/US2004/037441

acetate was foll owed, reacting

1-chl or o- 3-(t hi ophen- 2-yl ) propan-2-one (1.16 g, 5.73

mol) with acetic acid (0.66 nL, 0.69 g, 12 mmol) and

HELTA T P

Corrp%l ‘-jénlﬁggb@% 3@8’)9?’?5%% tra% drg%' %[@agr}]o ine-4-carboxylic

proc or "1 h ynt
purlflcatlo arrple? reacting

6 7,8,9-tebr a@@f@*&ﬁ%@.ﬂz@] 13&%’6@-@ 8,81 RreHhiR)ak- lgé?z&[%}%]umolme 4-

2 (1 Cg%@t(x}lp emdpg.ﬂa’l $- Q@%, mmcé) @x%é‘?l-hﬁet@?t gl room temperature was
(i nt exdoed pettssivhd caBordhd (@1320g, 1296 mml))andTmbmiqubasa g, 0.96

e R S EOPRE By s B o
1. 89 (94MngA75%) 2 20éhite splidl GH(NYIR 4408)Midz, EMSO-DEBF pprm 1.6 - 1.94 (m,
H) 34%) 2.78-- %ﬁas(m 244)"@13 399((&1 2%%%@(&% kﬁff% §4§§-| 7.15 (d,
1 H) Jsg}é%Heg?HN?»i(ﬂ)“@ 54 FgMZH)H)g 17 (d, J=8.59

Hz, 1 H); Conpound 37 (10 rrg 5% vyield): NWVR (500 MHz,
DVMSO-D6) d ppm1.65 - 1.73 (m 1 H 1.77 - 1.99 (m 7

H 2.06 (s, 3 H 2.77 (t, J=11.44 Hz, 1 H) 2.84 (t,
1=6.40°Hz, 2 H 3.15°3.30 (m 3 054 (t, J=11.14
Ft 1 3. 98 (d, J=18.73 Ft 1H 4 1 (d, J=13.73
FE 7c26 (d, 5 H@b d,Hoak328q). 8%\ (),

1 H). VRLE -3 AS C@I;Pwm HE oL NVENTTON
Compoynds of the ilnventi on can be assgyed for selectln
inhiBitdry activity °u3|CH"§3 any of the® prpcedures known ©
in the art. One conveni ent procedure is®the Ohc
det ermi nation of 1C50 val ues for i nhbs3pn of Intermediate 38

P-sel ectin bindfng to P-selectin glycoprotein |igand-1
(PSG.-1) using, hacore The Bi acor g, 3000 is an
i nstrument tha ‘Uges surface plas bn gesonance to

, Je .nalyte NaOH an o

¢ J A C E&toH |ﬂ2@A N
pl e islinjgected u

m cr of | ui di ¢ systent Binding of analyte tq |igand Intermediate 2
causes a chdgenih t he angl e of fefopadted® i ght at the
surface of the sensor chip, nmeasured by the Biacore
instrunment in resonancecnddbat SrepfrdMdSrcompound 36 and 37

+

EXAMPLE 36: PREPARATION OF COMPOUND 36 AND 37

3-Hydroxy-2-piperidin-4-yl-7,8,9,10-tetrahyd ro-benzo[h]quinoline-4-carboxylic acid
(Compound 36) and 2-(1-acetyl-piperidin-4-yl)-3-hydroxy-7,8,9,10-tetrahydro-
benzo[h]quinoline-4-carboxylic acid (Compound 37)

Intermediate 37 was synthesized by Arndt-Eistert homologation of the acid

76



77SGP-3 is a purified sul foglycopeptide form of human
PSG.-1 that contains the P-selectin binding
waledosomizeant s (See Sonmers et al ., 2000, Cell 1B31/US2004/037441
467-479). SGP-3 was biotinylated via am ne chem stry
at a unique C-termnal |ysine residue and i nmobilized
on streptavidin-coated SA sensor chip. A sol ut| on
a sol ubl e reconbi nant truncated for

cont ai ni
P EIOTOE BB e SEBTS daSesbet He' LB dHaIEE Y propan-2-one

domai (mserfnBdibie) 15)@eattliacrrcidriti® (1. 48y, 3Fmhoh 9@th 8d ml of an ethereal
sens OJ

£ liagd R o B bR R e o
K valsyels invise enetlysiee Byhthesialof uﬁatrednateosﬁawaapmsousmgaml gfocedure
778 +descr;log'c:i’ %M)\}ésrgpﬁhets%tﬁ?ﬁ 8\‘0:9 ( @éﬁ%é?ﬁe%plpioxé&?@ﬁ gcetate was

et supra) ecul e
are i ?”S’M’BQt actngr 1 ihlwe@r(thlqphm@-yﬁmom%sne 1506 wVENEChmol) with

1M Ga6lic acid (@M MaCl0.69 % %Waﬁ%ndh@%m%@e (ﬁfsb%Lth g, 11.5

i ntrodu nt o the Bi acor Sol utions ar
t11 ¢ Qg the F%‘ﬁﬁﬁ??f@ﬁd@? 4;9r"\?€|”ﬁFi? ag %‘Cihé,“ e apxstep-
Sol ulslompBunds Jesand Bd evhstspnthéedzesinBing teprocadiu: &Rbided @Bove for the

at fi ls ﬁ’the eﬁoélrﬁze@r#@%tfoﬁ ¢ e?aQerlQM r%”&m%fé&né‘ |M ﬁet%&irp%e&gg@]mdohne—

resp etIV ect1ons "are
and éla?cqﬂoa% fﬁpb@nm 9. §57a9m3k)ewltfatac¢t@amd il -aeetylPliperidin-4-yi)-2-oxo-

Bi acefty1 @él&a(mtéfﬁiéél%% bh@S %‘ 95@11 Mnﬁbl)RUI'\M rgb‘&ggw@é isolated as
bi ndi nﬁ%of P- t he presence ahd absence

of i M P?'U?s%"ﬁ@?‘z’f@rﬁ‘s (Ttineg t1ioé>ny“?5‘¥‘) Bt AR 1 00MHzZ, DMSO-D6) &
cal cpbmneudbysgj(wnm yrigpet-teerd nhnkH)IQEHQ &Iamaif 2l 3l08€ 3.16 (m, 2 H)
uni nhi.gi \Y e r

LTG5 ) MO SEBR sVl SO ot
gr eafléd) &R%(hr SO%)l 81514 (bi 6.i oid) 217 &ED0=8:58 HarteHprSompeschd 37 (10 mg,
agai BoUsgdidd 13 NRRS | 5@5 Mz, blOféofB@ %W%‘Foq%\gh?rﬁ?% 1.99 (m,

fromthlstltratl are

conc érit) 26 (&3 Hb%&? fthévméscb*za & Hy @84/ 0 by, 2 H) 3.15 - 3.30 (m, 3
ext raipejsat(ﬂ oan1E1404m, 1 1hg 38ql, JABY 3 RS, V&) 4Ss (@De1§#§ﬂ§ 1H)7.26

o (LB R L G SR DEr T ot "
positive control, inhibiting 50% at 1nM Conpounds 1-6
ner < 2952 B ARedeSE O GORISIed (R KRR Bl

conmpound showed 17% i nhibition at 500 M and one
conmpound GHeReeadefitheinpintiproeandie dsasyaiforGeleptruinbibitofy AQivity

17- 2Qsishy27 thdPrétledGre¥Ridivnlif H<thh. Bfe @a!f%ﬁlent%rgcegﬂre e
determination of IC50 values for inhibition of P-selectin binding to P-selectin
glycoprotein ligand-1 (PSGL-1) using Biacore.

The Biacore 3000 is an instrument that uses surface plasmon resonance to
detect binding of a solution phase analyte to an immobilized ligand on a sensor chip
surface. The analyte sample is injected under flow using a microfluidic system.
Binding of analyte to ligand causes a change in the angle of refracted light at the

surface of the sensor chip, measured by the Biacore instrument in resonance units
(RUs).

77



conmpounds di spl ayed 1 C50 val ues ranging from 100mM t o
1250 M The percentage inhibition at 250 mM for an
w@dwsvinsal t hree conmpounds ranged from 46% t oPGBUS20041€37441
percentage inhibition at 500 nMfor an additional ten
conmpounds ranged from5%to 55% with three of the
conpound show ng no significant percentage inhi bi t| on

t that tration. e further ound _di spl a
5496 731 BT 156 PH TSR NCoPoRIGe [aD R AEAT RAPL e coptains
the prat Beélectlnwhwhngaﬁtdrmlmsntsm $)c5mé't§ el paddo, Cal 1 8)367- -479).
I oned | Rat-ent
ner el nar SoTy BRI AAlte Pt s E i Bt PG Tesioue
Thi s aag pmm@utze@ An eﬂr@ntavmnpmabed 34 sensotgh. Amobiiors cantaihing a

ap P |3 'sGI@%lb g%br%rﬁﬁ%hﬁ}unb\ﬁed R4 gﬂé@.lr?a'fﬁ? fsél!e&ﬂ E%Pﬁé@&%rf g—ﬂeQectln and

2004 EGRflogzing(B-LEhwas B@Warteééo the S8Mm3 Eﬁ?t?de‘feéﬁ@r?é@ The P-LE
t hei oletidni dogtains 186 riNNBERES Kigo! e Natl, i 08¢, Withiv MgClg 0.05%

h f t ons
Rk R L I e ?'ﬁmma%w 78+
wi t hd08nMlegieg thisrijadoreommsahierrsgti(Borhers ket aiheupray ent i on.

i s intendgd.j H@I{amﬂé l:’ s%fé‘c‘:tmié%llto% élgnr?ﬁuggt Jha)W1 thour mi&‘? mM

scope of the inven
conp6GEREShERK MY Nﬂ% 1M kM Mgl §108% RACaHERs\IMSMaior to

t OgetdﬂﬁﬁudMgtth’erﬁ iHeo @b ‘B'iHi;onteQ%O‘Ob' mtbh§¥re%rt@re§§f%?‘ﬁ1g% of
cyclic or heterocyclic rin
t hat PEERER s St 0 Spg tedhe fnal malste soluton ot fna
ar onmetricentragings Fd0ativi em50:0)e.nl\$ tdssédlttely .Shmpld lhjet;tﬁ)né ard 0h @€
romthe group
gr ouB@athH{gs %ﬁggac%rco oLr?J ?Egﬁa%ed % %%ﬁgg"éﬁyl

consi droge al kyl ,
per hal oal |Biaqq>m wemmeawr@mmkyignalmu OrydUGH by(mnun)g of P-LE to

Sgo leP(:SQHtI')e p$e§€lnce§ Qﬁzabs e%f mh 6 ﬁﬁrcérq %mﬁ%ﬁndmg is

o ogqj@ulat%pr QM glwqiigg @pm SIQ@I-L)@ rgarty]mhlblted signal subtractlng this
( O)ameetf&rnmafye:ﬂhen n%ri@); ap Mhe h@@éeao)lmﬂ&@?sowﬁ biRater than 50%

Gar y’nhlbga t%o%% are assa)yed agalx using a series of two fold dilutions. The data
from this titration are plotted, RU values vs. concentration, and the IC50 is
determined by extrapolation from the plot. All RU values are blank and reference
subtracted prior to percent inhibition and IC50 determination. Glycerrhizzin is used as
a positive control, inhibiting 50% at 1mM.

Compounds 1-6 were assayed as described above. 1C50 values for four of
the compounds ranged from 125 uM to 500 uM. One compound showed 17%
inhibition at 500 uM, and one compound showed 11% inhibition at 125 MM,

Compounds 7-10, 17-20 and 22-33 also were tested as above. Six of the
compounds displayed 1C50 values ranging from 100 uM to 1250 uM. The
percentage inhibition at 250 »M for an additional three compounds ranged from 46%
to 58%. The percentage inhibition at 500 M for an additional ten compounds
ranged from 5% to 55%, with three of the compound showing no significant
percentage inhibition at that concentration. One further compound displayed 24%
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C(=0 arylal kyl, OC(=0 aryl al kyl, Carylal kyl, al kenyl,

al kynyl, and NHCOR , wherein any of said al kyl,
w@dokpk7258ryl , heterocyclo, C(=0Oaryl, PCT/US2004/037441

C(=0) heterocyclo, OC(= Oaryl, O C(=0) heterocyclo,

O aryl, O-heterocyclo, arylalkyl, C(=Oarylal kyl, OC(=

O aryl al kyl, O arylal kyl, al kenyl or al kynyl can

opti o tituted with up to three

subst' ﬂl'athté%tag??@e”qzane or different selected fromthe

gr oup c on§iisihiendedahatrembio gigthe patbhty,| applidakions, ambprigdd dubiictions

ac ce r%cﬁgjrng%toglgs J{]Qﬁﬁ)ﬁégg in tﬂ%pgteﬁ%%@ﬁ'ﬂ% 'h&%hy h&orporated bg

or 1: refgrenge in they eptire§0 X hissamy@ﬂ@g@ﬁlms@:pntm U.SQarpyisional
al ky|a&pl%cn@)8‘eﬁély\lo 6664 &@ﬁi&ﬁNé\Jeﬁ%bﬁ 1@‘250’51 amo‘:’éerﬂélﬁ\lﬁa

each i s i ndependent|ly selected fromt
gr ouﬁO/cE%%’g?@fl"?‘ﬁ@” BFCHRIY P ot WRISYP IncRmPrRiELRArgy Py reference in
al kyltheirQatifety. per hal oal kyl , hal ogen, thioal kyl, CN, OH,

St () 0RO Lafehh b8 oo SR Fiers B Rope 39 B

C( =0 Rdificafiops map ke erade yacthe preférre@)embptiments of the invention without

or ?hgﬁéqﬁgﬁm%QSmeT@ ﬁ\'?e?f'tlon %{r@éﬁp ;ﬁa?%{&fcﬂ variations fall

oc( =yt IP1eAoRY? Ofth%t\“Wf!i'PRyl al kenyl , al kynyl, and
NHCOR , wherein any of said al kyl, al kyl, aryI ,
het er ocycl o, C(=0Oyaryl, C(=0)heterocyclo, OC(= Oaryl,
O C(=0 heterocyclo, Oaryl, O-heterocyclo, arylalkyl,
C(=0O arylalkyl, OC(= Oarylal kyl, Oarylalkyl, alkenyl
or al kynyl can optionally be substituted with up to
three substituents the same or different selected from
t he group consisting of hal ogen, C143 al kyl, al kyl and
CN, each R and R is independently selected fromthe
group consi sting of hydrogen and Cl143 al kyl that is
optionally substituted with up to three substituents
the sane or different selected fromthe group
consisting of OH C , SH and hal ogen; each R, R and R
" is independently selected fromthe group consisting of
hydr ogen, al kyl, hal oal kyl, thioalkyl, OH (CH), GCSO
H (CH),SOR,
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(CHCOR, SOR, PORR, (CH) S(CH) NR Rn, (CHs)
CONR R, COR, aryl, heterocyclo, C(=0aryl,

w@tesspkeser acycl o, OC(=0) aryl, OC(=0) het er ocycPOT/US2004/037441

Garyl, Onheterocyclo, arylalkyl, C(=0O arylal kyl,
OC(=0O aryl al kyl , Caryl al kyl, al kenyl, and al kynyl,
wherein any of said alkyl, aryl, heterocyclo,

C(=0 aryl O heter ocycl o, OC(=0 aryl,

oC( = d"hé&'ér"%?eqilf Caryl, Cheterocyclo, arylalkyl,

C(=0 aryl al kyl , CIX C»arylalkyl CGaryl al kyl , al kenyl

or al kynyl, can tionally. be substjtuted with up to
three subfkltu §1PH%J@&W8%§'QW¥' drent selected from
t he group consisting of hal ogen, Cl145 al kyl, al kyl and
CN, each n is an independently selected integer from
to 6; each is an independently selected integer froml
to 6; each and is |ndepeﬁﬁently sel ect ed fFon1the
" group consisting of hydrogen . that is
optionally substituted w stltuents
the sane or different sel
consi sting of OH CF |,
i ndependently selected fr
hydrogen, C . al kyl

per hal oal kyl , thloawkyl ,
(CH)ICR, (CH)ISONR R, (
al kenyl , al kynyl, or NHCOR , erein any of said
al kyl, Qal kyl, al kenyl or al kyfhyl can optionally be
substituted with up to three substituents the sanme or
differentwﬁﬁeﬁgted fromthe group consisting of

hal ogen, a , alkyl and CN; and Z is ary

aryl al kyl , f@ldé%takegn toggtheraite tasegiems o \wm f@?har@@@ﬁcf@ﬂ formab
said cﬂr%eml%r)ébr%b@éhc orh%te%dyarc}ﬂng el chrehLsRGHERH Opdrifally saturated

Cce T AT 1re 5 Bat il g TR iescShoyns e gprysor ciferon
cl ai mekectdddiroai the Woapdoh&ﬁdnagefhydmgem (177 anlI(hmtpbmawammBOQ 5

to wh

vor eraf SIS MR RIS WRURI T O oy BB oo
t he H@fb%@@i%@%@smeﬁi@%&@z& %@ﬁeRﬂé@pﬁéﬁ@bNR&R@

sel eqtﬂeg) é(-@'}NRgRN l\ﬁ?s@{'&,dC(BB)Rm,%@ﬂ%'téﬂod §|05@(I_@%(rgd from

t he group cons

11 ky LBt To B PRI h Db Erogtsio. et QRaist et el
)| SO(R O)arylalkyl, OC(= O)arylalkyl Oarylalkyl, alkenyl, alkynyl, and NHCORg, wherein

any of said alkyl, Oalkyl, aryl, heterocyclo, C(=O)aryl, C(=O)heterocyclo, O-
C(=0)aryl, O-C(=0O)heterocyclo, O-aryl, O-heterocyclo, arylalkyl, C(=O)arylalkyl, O-
C(=O)arylalkyl, O-arylalkyl, alkenyl or alkynyl can optionally be substituted with up to

three substituents the same or different selected from the group consisting of
halogen, C4.5 alkyl, OC,¢alkyl and CN;
L is CO,H, an ester thereof, or a pharmaceutically acceptable acid mimetic;
‘ Y is O, (CR3Ry), or NRs;
nis0Oor1;
pis1to3;
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(CHz) COR, SOR, POR R COR, aryl, heterocycl o,
C(=0O aryl, C(=0O heterocyclo, OC(=0 aryl,
w@z{os@ 126t er ocycl o, QGaryl, GCheterocycl o, aryl aP&yUS2004/037441
C(=0 arylal kyl, OC(=0 aryl al kyl, Caryl al kyl, al kenyl,
and al kynyl, wherein any of said al kyl, aryl,
het erocycl o, C(=0 aryI C(=0) heterocyclo, OC(=0 aryl,

=0) het I Chet erocycl o, | al kyl,
L0 nr vl s bidrocn, OBy QRy S Roir. S P ACERI G ani
or alCyrRPIOCHEIKIPLI MRME Y be substitut ed wWith up to

o o oo e 2 P R B S BRUS i Bt o
i ndepgwdgeen, ICy 6 gléyle@ts@drhmogkylt BG1.apikol @Ce@mhswlng hafogen,

al kyliniodik/tYIN, B sINREBIZ)no%o?ﬁ @@g}%ﬁ&&ﬂ é@ﬁz“;‘ ‘HCP'E Q)dédiq,Rg SO4Rs,

cl a|m1 hav

b onl RSB, (Ao SRR (G O e iR (5O 61y retbrocyclo
doublG:‘( (b)éﬂﬂi C(KD)hefRrédy€lo %G@O)Meﬁg(fﬂﬁﬁ@té%cﬁ% Oa@lﬁ@neté}bcyclo

? : omamaék r(‘g @I""%?I@” sﬁcg)a@ﬁa'hﬂlgf%g@gﬁ angei\ﬁ‘I/" 'Ly”yl and NHCORs,

per hal\IheaaIlrkgHY,of €aid atiylk Phlkyl Grpendiaboalok 2{=0)asl, Otg:&m)heterocyclo O-

tRhI OQI ryI %\'8 —g')'het%da{gc'é %r&(ﬁ(ﬂeg %&Qg erl%I@ﬂ" ESbak, o-

C( O)C}(Fpﬁrylalwpgq%aryla@lh@l}(@yl oragikynyl chr@p@tpoglydje(substltuted with up to
C( =Ouaty bubsfiicily HtsBrR &Y akBrenfXelectduidior] the group Cﬁnsllstmg of

I t I I al ,
C(= Oﬁé‘?%'g% ”%'l ?9%@%'&?9%8 L o(&lfr:yloal E;/Iy al ienyl ,
al kynyl , eanth RHBDR, js IMmﬂeddmtlyfiék}Ie@éd B thedJrd)pl consisting of
Cal kgl,kdr?@!rngécnd CCP gglﬂj’l(ﬂg?sd%goﬂly s%p &.{1 ea)thgtug %W%e] %J’bstituents the
O ar yame or ¢ikerentselected froartye grioly tqnsiSlirgd)f &M ICHL kSH andhalogen;
C(=0 aryl @Achﬁs, Rq[%rﬁirl% |§1In5¥dendﬁltlg%gl&te@Eonﬂlﬂll@/&%p EMisting of

optionally be substitute

subs V4R §ralvb Crebplealiynthieakyy IQB‘IJ (CHaDRSOsi.i (FE2)I0:R 0,
hal ogeH),Cal,R¥) SOB, ROKRIRANEHINEO02(CH2) NR10R+1, (CH2):CONR1oRy1,
CORyy, aryl, heterocyclo, C(=O)aryl, C(=O)heterocyclo, OC(=0)aryl,
OC(=O)heterocyclo, Oaryl, Oheterocyclo, arylalkyl, C(=O)arylalkyl, OC(=O)arylalkyl,
Oarylalkyl, alkenyl, and élkynyl, wherein any of said alkyl, aryl, heterocyclo,
C(=O)aryl, C(=O)heterocyclo, OC(=O)aryl, OC(=O)heterocyclo, Oaryl, Oheterocyclo,
arylalkyl, C(=O)arylalkyl, OC(=O)arylalkyl, Oarylalkyl, alkenyl or alkynyl can optionally
be substituted with up to three substituents the same or different selected from the
group cohsisting of halogen, Cysalkyl, OC,salkyl and CN;
each n is an independently selected integer from 0 to 6;
each lis an independently selected integer from 1 to 6;
each R1o and Ry, is independently selected from the group consisting of
hydrogen and C.¢ alky! that is optionally substityted with up to three substituents the
same or different selected from the group consisting of OH, CF3, SH and halogen;
each Ry, is independently selected from the group consisting of hydrogen, C,.
salkyl, C+.s perhaloalkyl, OC4.s alkyl, OC+.¢ perhaloalkyl, thioalkyl, OH, (CH2)OSO0;H,
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each R is each independently selected fromthe group
consi sting of hydrogen, C(=O R, SO R, alkyl,

whadosakieys , thioal kyl, OH (CH),0SO H, (CH)|BO/BsS2004/037441

(CH) CR, SOR, PORR, (CHz) SO (CHz) NRQRi I,
(CHCONR R, COR, aryl, heterocyclo, C(=0aryl,
C(=0) heterocyclo, OC(=0 aryl, OC(=0)heterocycl o,

o B PR AN S R e

Wher eilkynydyr NHCGRY, dherkeiyany obsayd alkythédathyh @lkehyd or alkynyl can

= O@L&r{aﬂyp é% @sﬁﬁe&v&ﬁ%ﬁ t@@&%ﬁe@t&r C% thc,a same Pr ﬁhﬁerient selected

et eroc
C( O)fr@rrythagwp comattiagpHiajaoan ks alk![ba@(}h aﬂ"M/ﬁnd @dew
or al kynyl i&am, sﬂ@tauk?naétbaba orHeRsddyEIH ek EhcHHdt sb aryl,

t hree subst | tuents sel ect e?ﬁf romthe group consisting

of h&NRYeh hetereard gnd heferagyclogis griaqallsiipsiides R G s

I ndependest 4 ghsmbesitieslly btptdblasaf teigof.consi st i ng of

al kyl, alkyl and NR R . 4. A conpound as defined in
claim3 having the Formula IIl: (Y)n" - Z 5. A

conpound &ccorAlicaypeundek giaimedl inclaict hivherdinMi earel W, takerstogether

angyitRAsods t"HWhl& tﬂé)e?r%%ﬁgcr%lj Wh% éj&r@ﬁﬁ \Aﬁgereé‘hetﬁrocgchc ring

conmpound accor di ng aim3 alm
boha¥naUR iRt 'Eﬁt%’Péto@ﬁdﬁ which éTeéTGEﬁi?ﬁi%m oah@teroatow&rﬁae Q

are w@bend@dmp@luwdtﬂoyn@HRSar?descorrpound accor di ng
to claim 3, or

a_ and
each si ng]”gerﬁﬁ'%i%'s Sﬁﬁat\é%ﬁo'@the 950%‘?1‘&0”@3?5 geOfé‘é{@rﬁg?ﬂﬂ%( (g)%m
A comﬁde&aﬂ«yr CGh_sitpldadkyl; thédatky3 Obt; (CHLH3O804H, WOHS)SIOBRE,
S
each | nzg"epénéf’én?i‘SER 8%!? R§4@_’2)A cg‘ﬁ%}m lg '%é 388&?11 SNRBR”
cl ai ﬁQ)Rmﬁ%lfGtemC&C'w@(r@Damyld%( =0) hebiﬁm}'da ‘D@(-@)@ﬂyhgl e
bondo@ﬂ@)h@em(‘?&g Bart! 6n&&68eld, aryibikyl, 6("?9%}/%H<8Fj oC( Oc?arylalkyl
accordin L im3 or claim4 wherein
is a @f’y.‘?g‘f aBERY, angiAkveyl; whergn a”%‘”éﬁi‘i’ﬁ&i}{h 6ryéé‘€t§f9ﬁ/ﬂ@
to clamadl,a= @jhatemogclm (eOyarii, OG(=0)hdtsrbélch, D8ryR Oheterocyclo,
S| ngla%lam(?/n g)‘(=($2%llaq1)<y|, %d}li_b)arylalkyl, Oarylalkyl, alkenyl or alkynyl can optionally
be substituted with up to three substituents selected from the group consisting of
halogen, Cq¢ alkyl, OC,.alkyl and CN; and
each Ry is independently selected from the group consisting of Cy.1o alkyl,
0OC .10 alkyl and NRgR;.

3. A compound according to claim 1 having the Formula Il:
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12. A compound according to claimwherein Q and Q are
each CH . 13. A conpound according to claim3 or claim
wa2mbheses$ k is ; bond a and bond b are each dpebiUs2004/037441
bonds; and Q Q, Qand Q are each CR 14. A conpound
according to claim3 or claim4 wherein k is ; bond a
and bond b are each double bonds; and Q Q, Qand Q
are each CH. 15. A corrpgynd according to,claim3 or

claim4 wherein Q, Qand\Q are CH ; k i , and Qis
NR . . A conpound accordin | ai claim4
wherein Wand Wt oget her N(CH) -,
-(CH) -NH, -(CH) -NH CH ., any of

whi ch can be substitut ed o three EUBS i tuents

th up

consi sting of hal ogey” OH, SH, Nl kyl ,

per hal oal kyl , C(=0 i S R ard thioal Eyl. Y—A-Z
compound according t 'acl aimd or claim4 wherein Wand
~Wtogether formunsgystituteg,-(CH) -, -(CH) -, -(CH

) -NH O - CI—I:CI—I-CH:BkL-.t,’/ . A conpound according to
claim3 or claima4 wheref® wWand Wtogether form
unsubstituted -(CH) -. 19. A conppund according to

any one of claims 1 to wherein n' is 0. 8520. A
conpound 4P¥EMding to any one of clains 1 to wherein

n' is ; abehd¥ &gl KdRd B can Bach iAdependsntiy Be aemgle®iond of Hdouble

cl ai wherein Y is CH 22. A conpound according to
any one’of clainms 1 to 21 wherein Xis OH 23. A
conpound Qcder @i anyl @ @resgagh indepayidentlyaGRs CHRON2ENR3;
wherein Lgjs&Q.H or an ester thereof. 24. A conpound
according to any one of clains 1 to 23 wherein is H,
hal ogen, €441 Reng independently selegtpdfjpm theegraisn enasitjng of hydrogen, Cig
thi galkiﬂyd:?.s p@me:loaw, beﬁ.gﬂmrodﬁs péémlglbﬁk)ﬂ, rﬁaﬂig@?,?t{]iﬁ%lk)g,r‘(g\l, OH,
sal e C e e_substitute
i t nShp TP PRYu CluestiTy R CRes BatiroCat Pk
sel e{@hhSOpNRIRNEH)OED) MRS 8RIRIIC(SO)R1,, aryl, heterocyclo, C(=0)aryl,
C(=O)heterocyclo, OC(=O)aryl, OC(=O)heterocyclo, Oaryl, Oheterocyclo, arylalkyl,
C(=O)arylalkyl, OC(=O)arylalkyl, Oarylalkyl, alkenyl, alkynyl, and NHCOR;, wherein
any of said alkyl, Oalkyl, aryl, heterocyclo, C(=O)aryl, C(=O)heterocyclo, O-
C(=O)aryl, O-C(=O)heterocyclo, O-aryl, O-heterocyclo, arylalkyl, C(=O)arylalkyl, O-
C(=O)arylalkyl, O-arylalkyl, alkeny! or alkynyl can optionally be substituted with up to
three substituents selected from the group consisting of halogen, Cq5alkyl, OCy.¢
alkyl and CN;
each Ry is each independently selected from the group consisting of
hydrogen, C(=0)Rg0, SO2Rz0, C1.s alkyl, C1.5 haloalkyl, thioalkyl, OH, (CH,)0SO4H,
(CH2)SO3R10, (CH2),CO2R10, SO3R10, PO3R10R11, (CH2)nSO(CH2)NR1oR 11,
(CH2),CONR¢oR11, CORyp, aryl, heterocyclo, C(=0)aryl, C(=O)heterocyclo,
OC(=O)aryl, OC(=O)heterocyclo, Oaryl, Oheterocyclo, arylalkyl, C(=O)arylalkyl,
OC(=O)arylalkyl, Oarylalkyl, atkenyl, and alkynyl, wherein any of said alkyl, aryl,
heterocyclo, C(=O)aryl, C(=O)heterocyclo, OC(=0)aryl, OC(=O)heterocyclo, Oaryl
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hal ogen, OH, CN, SH, NH , alkyl, C alkyl, perhal oal kyl
and. thioal kyl; and wherein said al kyl, alkyl and

wao hiosakikys can each optionally be substituted PET/S2004/037441
to three substituents the same or different sel ected
fromthe group consisting of halogen, OH CN, SH NH
al kyl , perhal oal kyl and thioal kyl. 25. A conpound

ﬁ;g%cghgﬁe%(%g "Rl ?fogiﬁ'glgl?(gs?&( ‘q%(@%lk‘“f“s SlefkyFRafSnyt or

per halkyayliegin optlmalblggrsubsitmt@bwwymp totNee SrbstiBEnts (selekcted from the
0soO ORR,

(CH ;@'ro%%nglstﬁ 'ﬂfhé%CfNaﬁl_yal C@% %I ’am?@NRand

het er ocycgch '@%T@Pen@—@%\?%d frqm &@)Qﬁ@tpéioﬁﬁ%"'lgé’f Ct.10 alkyl,
OC( =Qa&r,yhikyl ekd RR)Aet erocycl o, Garyl, Cheterocyclo,
C(=0 aryl al kyl, OC(=0 aryl al kyl, Carylalkyl, al kenyl ,

al kynyl, or NHCOR . 26. A compound according to any

one of cl & ns A comp@Bidwhdefried ifRclaim hiyalireghe For@miall: A
conmpound according to any one of clains 1 to 26

wherein Z is selected from (a) a five-nenbered

het erocyclic ring containing one to three ring

het eroatons selected fromyN, S or ; wherein said
five-nmenbered heterocycli g is optionally

substituted by from1l to 3 [
different selected from
, NH, CN, CF, and CO H]l|(b) a sif x- menber pd
heterocyclic ring contai
het er oat ons sel ected f
si x- menber ed heteroch

substituted by fromL to 3 supstituents the same or
different selected friem hal ogen, . alkyl, OCL al kyl,
CHO COH C(=OR, R,b, 1, NH, CN, CF and OH
(c) a bicyclic ring noi optlonally containing from -
1to 3 ring heteroatons sef ected from N or ; Wherein
said bicyclic ring noiety is optibinally substituted by
from1l to 3 substituents the sanme or different

sel ected from hal ogen, 1-6 al kyl, alkyl, CHO NO, NH
, CNN CFCOH C=OR, SOR, and OH and

5. A compound according to claim 3 or claim 4 wherein k is 1, and bonds
a and b are each single bonds.

6. A compound according to claim 3 or claim 4 wherein k is 1, bonds a
and b are each single bonds, and Q, Q;, Q. and Qs are each independently CHR,..

7. A compound according to claim 3 or claim 4 wherein k is 1, bonds a
and b are each single bonds, and Q, Q4, Q; and Qz are each CH,.

8. A compound according to claim 3 or claim 4 wherein k is 0, bond a is
a single bond, and Q4, Q; and Qs are each independently CHR,..
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(d) a benzyl, naphthyl, or phenyl ring, each of which
is optionally substituted by from1l to 3 substituents

wo besoarres or di fferent sel ected from hal ogen, BECRYE2004/037441
phenyl, benzyl, Ophenyl, Cbenzyl, SO NH , SO NH(CL
alkyl), SO N(CL alkyl) , CH COCH, COH CO M, CO Et,
CO JPr, C(=ONH , C(=0)NH(CL al kyl), C(=0)N(CL al kyl)

, OH, al kyl, al kyl,, NO.. H. .. p.an . . 28, .
conpound §ccorogi%ﬂ@p?%’d£‘?§/°rg'n%l\'oocflé'@%;?rr?@'nlgtw?g?@ Kis dbondas
wher & single bandRawh@y, & and €; aeydacloCHhet er oaryl , wherein

said aryl and said heteroaryl can each optionally be

substituted with up to three substituents the same or
di f f er ent 18el efre@pPeundmeediging iogtimcmaisladn #idersin k is 0, bond a is

hal 0ggfingldbbndChhd GHs NN, al kyl, al kyl, perhal oal kyl
and thioal kyl; and wherein R and R together form-(CH

) -, -(CH) -, -(CH) -NH, -(CH-NHCH- O -
CH=CH CH=@H, Arympdundhacedndingto demSBUdISlairh Yirddreind K 8 OYBond a is

to three,s t] the same or different selected
from%tsiineglegéj%épéidﬁg%gﬁi ng of halogen, OH CN, SH NH,

al kyl, perhal oal kyl, C(=O R, SO R and thioal kyl. 29.

A conpoundyacc | I
wher ei n Zqiz's pﬁgﬁ@ gpggﬁgﬁ??)?ﬁqég@ 13@3% é@%@o&%&e each CHz.

conmpound according to any one of claims 1 to 26
wherein Z13s phesyibountiBsédrding ©tiavh 3tdi lafn B ABbleinddis 1; bond a

t hereof, by, a subst It t selected fromthe group

cons 00 PR BrRar bl kandS Rt Cof Qund g ogehiRe o
and OCF . 31 A conpound according to any one of clains
1to 26 rei j : 3 . e

4 pos ] ont heh PPt 36 KRN BBkl whBBin s s e
gr ougne bery Banerpgciveoublel hogesi anp @ OGrR2 ang D are eanidiand
according to claim1l having the Formula IV: COH (CH

n- RIV erein:
) 1g\.'h E compound according to claim 3 or claim 4 wherein Qq, Q, and Qs
are CHa; kis 1, and Q is NRys.

16. A compound according to claim 3 or claim 4 wherein W, and W,
together form -(CHy)s-, -(CH)4-, -(CH2)2-NH-, -(CH,),-NH-CH,- or -CH=CH-CH=CH-,
any of which can be substituted with up to three substituents the same or different
selected from the group consisting of halogen, OH, CN, SH, NH,, OC5 alkyl, C1.6
perhaloalkyl, C(=0)Rz0, SO2R2 and C4.4 thioalkyl.

17. A compound according to claim 3 or claim 4 wherein W4 and W,
together form unsubstituted -(CH,)s-, -(CH3)4-, -(CH,),-NH- or ~-CH=CH-CH=CH-.

18. A compound according to claim 3 or claim 4 wherein W, and W,
together form unsubstituted -(CH,)s-.

19. A compound according to any one of claims 1 to 18 wherein n’ is 0.
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n" is or ; Ris H halogen, O4 CN, SH, alkyl, alkyl,

per hal oal kyl , thioal kyl, aryl or heteroaryl; wherein
w@aiod/oenys and sai d heteroaryl can each opti onedT/ySive4/037441

substituted with up to three substituents sel ected

fromthe group consisting of halogen, OH CN, SH NH

al kyl, al kyl, perhal oal kyl and thioal kyl; and wherein

said al kyl, alkyl and thioal kyl can each optionally be

substituted with up to three substituents sel ected

from the 80.0upA congiust iapeprdifg tezng gas of apns CAQ 1&pheriA N is 1;

alky%ndpq{e hgalkyl and C . thioalkyl; 88is aryl or

het eroary Wherei n said aryl and said heteroaryl can

each optionally be substituted with up to three

substituepis S&E&ﬁé&ﬂdfaé&mm@ﬁ HIR 2P wheRsi BisicHy of
hal ogen, OH, CN, SH, NH , alky], alkyl, perhal oal kyl

and thi oal kyl ; and wher ei n and together form-(CH)3-,

-(CH ) 4-, 22.( CHh p@npdund aeda@iing to-aNoiHof-claBins 4 to 21 wherein X is OH.
CH=CH CH=CH-, any of which can be substituted with up

to three substituents selected fromthe group

consi st i ng3.of Ang>ro|g:¢nd acyerdimno agiongpf clairgp Rgxp 22 wherein L is COH

perhgygﬁgg&Hhmg&;C»R SO R and thioal kyl. 33. The
conpound of claim 32 wherein is optionally substituted

aryl. 34. The conpound of claim 32 wherein Ris
opt i onal | g4.substértptued aptvedyg to ahp ond bicclans abipEwbérein Ry is

posi 11 on Prangi O SNEERs ebnbertbita erdeiec:
gr ouphigatins iapt ompteybarilal ogen, OH, CN, SH, NH, CH , OCH
, CF and %gm sgﬁ ar};[ Eﬁd Q@Erﬁ&gl%grypéancéaﬁh Hbt%%aWs%EQtltlﬁed with

i s phenyl trtut osition thereof
su bstUPttQJ’@'Fﬂe %‘é’Pté‘@n@dh‘P PARE P'Héffeg% §plectot Epathagowt conSIstmg of

hal O@8Ikdge) HIGN, SH, NH,, C1.s alkyl, OC4. alkyl, C1. perhaloalkyl and. C1.¢ thioalkyl:
and
wherein said C4.¢ alkyl, OC4.s alkyl and C4. thicalkyl can each optionally be
substituted with up to three substituents the same or different selected from the
group consisting of halogen, OH, CN, SH, NH;, OC alkyl, C45 perhaloalkyl and C;.
thioalkyl.

25. A compound according to any one of claims 1 to 23 wherein R, is
hydrogen, Cs alkyl, C1.5 perhaloalkyl, OC,.s alkyl, OC.¢ perhaloalkyl, halogen,
thioalkyl, CN, OH, SH, (CH,),0S0;H, (CH,),SOsH, (CH.),CO2Rs, OSO3Rs, SO3Rs,
PO;RsR7, (CH2),SO2NRsRg, (CH2),C(=O)NRsRg, NRgRg, aryl, heterocyclo, C(=O)Ry;,
C(=0)aryl, C(=O)heterocyclo, OC(=O)aryl, OC(=O)heterocyclo, Oaryl, Oheterocyclo,
C(=O)arylalkyl, OC(=O)arylalkyl, Oarylalkyl, alkenyl, alkynyl, or NHCORs.

26. A compound according to any one of claims 1 to 23 wherein Ry is
hydrogen.
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37. The conpound of any one of clains 32 to 36 wherein
R and R together formunsubstituted -(CH) -, -(CH)

WO 20050089 -NH O - CH=CH CH=CH . 38. The conpoums2004/037441
any one of clainms 32 to 36 wherein Ris H and R and R
toget her form unsubstituted ~(CH ) -. 39. The conpound
of any one of clains 32 to 36 vvherein Ris H and R

d her f bst Ly
oS R 8% g
and Refeted f@t oget her form unsubstituted - (CH VNH-.
. Th
and R and Ch g de RepRieitfert ﬁﬁ*@@ﬂ*?%'”'g‘?’&é@°c‘ﬁ!é&é‘§ﬂ |
42, Tﬁéef%maﬁﬁ@twﬁ%w $AEOGwheseinisag fiepmembgsdeterasyelic ring
i ? Hiis %@nﬁ&%ﬂ%tﬁt&d’@ﬁ?&h@ﬁ td; %’ﬁlﬁéﬁsgﬂg%ﬂgé’ﬂ@ s'abhtegi#gﬁfgll‘eﬁr}]f‘ée‘f&ted
¢ hat 10 BAGEE G PRt G o B Soha TG TRGBHCO
2- (4- Chl o()-aephemyhberdd hatdiooyayie Bieneafaining one to three ring heteroatoms
b7y M B LSS 0! Wil siohemyersd neteroousi g ppfignaly
o[ ] @ubsﬁ@temlyfzpm @m@mtlwentamedaane)or different selected from halogen,
3-Hy @, gﬁé‘lg'?'d(ﬂ 4 Al ld"'% %Hh@&b ik % ﬁzo, Kl(ﬁz, IQHz, 85:3 and OH;

0- tetr rob enzo C]UI nol 1 ne-4-car [1¢ acl

8- (4- Chl of at?&b@sﬂ”y'g mor?}mr&%yalw cgotainiRg érpat hnwlwm@yfzqtoms

opentsa[ectali ﬂrarliihﬂ brad;evrerdin §ad bioyait | hlﬁl\; RA6iel)is Sdtionally substltuted by

8- ( 4 frami ﬁ{g Qtée(enls tE% 8%3%: 812( <¥ fge,‘rfs% IIF?%Q ¥rom]hlell-08¥n Cis a[kyl OCi5

2 ( 4 -aBl, GH& N@mz*ile) CHB- (hlfladC@xly -(=0)RY,, BD-Ret aralhYidramdbenz

o[/j]quin r}%j T

o) Rl SOEHE O e o8 UV

car b@xq/‘rp@ﬂeto substltuents the same or different selected from halogen, C1. alkyl,
phenyl, benzyl, Ophenyl, Obenzyl, SO,NH,, SO;NH(C+.6 alkyl), SO;N(C4.5 alkyl)s,
CH,COOH, COzH, COzMe, CO,Et, CO,iPr, C(=0)NH,, C(=O)NH(C1.s alkyl),
C(=0)N(C1 alkyl)2, OH, SCy.5 alkyl, OC.5 alkyl, NO,, NH,, CF3, and CN.

28. A compound according to any one of claims 1 to 26 wherein Z is Ry
wherein Ry is aryl or heteroaryl, wherein said aryl and said heteroaryl can each
optionally be substituted with up to three substituents the same or different selected
from the group consisting of halogen, OH, CN, SH, NH,, C, alkyl, OC alkyl, C4
perhaloalkyl and C, thioalkyl; and

wherein Ry and Rys together form -(CH,)s-, <(CHa)s-, ~(CH2)o-NH-,

/—(CHg)g-NH-CHg- or —CH=CH-CH=CH-, any of which can be substituted with
up to three substituents the same or different selected from the group consisting of
halogen, OH, CN, SH, NH;, OCy. alkyl, C1. perhaloalkyl, C(=0)Rz0, SO;Rz and Cy.¢
thioalkyl.

29. A compound according to any one of claims 1 to 26 wherein Z is
phenyl or substituted phenyl.
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h)
2-(3,4-D chl orobenzyl) - 3- hydroxy-7, 8,9, 10-t et r ahydr obe

wozephs26g1i nol i ne-4- carboxylic acid; i) PCT/US2004/037441

3- Hydr oxy- 2- (t hi ophen-2-yl et hyl ) -7, 8,9, 10-t et rahydrob
enzo[ ]quinoline-4- carboxylic acid; j ) 2-(Benzo|

] t hi ophen- 3-yl net hyl ) - 3- hydr oxy- 7, 8, 9, 10-

t et rahydr obenzo[ /)] qui nol i ne-4-carboxylic acid; k)

2- (2- Chl or obenzyl ) - 3- hydr oxy-7, 8, 9, 10-t et rahydr obenzo[
/ 7] qui nol Boe- 4A complaoxiHctardiag tadany)one of claims 1 to 26 wherein Z is

2- (3 &%Jgﬁ.@&&ﬁ%\é'a)m% ﬁé&%mhez%& bgaé&s&.ﬁzﬁ@ye%{ea%nq RL group

17 I ne-4-""car

3. ]|-|yd:p@§4§tmg£>[ palg@nn@HhGN BRI Az, CHs, OCH3, CF3 and OCFs.

]t hi ophen-2-ylnmethyl)]-7,8,9, 10 t et rahydr obenzo]
]qU|noI|ne 4- car boxyli c aC|d n)

3- Hydr oxy 32- ( t ACOBRRHIC Rocardiag ANy one of daimg 1ita 2f wheigindbis
enz o[phgopl sutstifutee-o4 theclRpdsansiy EHeﬁeo&By & subislituent selected from the group

3- Hy dol thyl)-7,8,9, 10-tetrahydrobenz
o[ ]3h|noWP°hE“m68§P%§¥ﬁ§|c aci d; p) 2- (5-Chl or obenzo[
] t hi ophen- 3-yl net hyl ) - 3- hydr oxy-7,8,9, -

t etrahydr @benz i 0 Mps ) 1

3 hyar oxy 5. prary e g e R G rR v

0- benzo[ h] qui nol i ne-4-carboxylic acid; r)

2- (4- Cyano- benzyi ) - 3- hyagoxy- 7, 8 9, 1beatrahydro benzo
[h]qU|noI|ne 4- carboxyli

zo[ h] qgui nol i ne-4- car bo
2- (4- Car banoyl - benzyl ) - 31 hydr oxy- 7 8,9,10{tetrahydro-b
enzo[ h] qui nol i ne- 4-carb id;
2- Benzyl - 3- hydr oxy- 7, 8¢9
ne- 4- car boxyl i c ackyg

wherein:
nis0or1;
Ry is H, halogen, OH, CN, SH, C4, alkyl, OC,.5 alkyl, C4.c perhaloalkyl, Cy
thioalkyl, aryl or heteroaryl;

wherein said aryl and said heteroaryl can each optionally be
substituted with up to three substituents selected from the group consisting of
halogen, OH, CN, SH, NH,, C4.5 alkyl, OC, alkyl, Cy perhaloalkyl and C1.4
thioalkyl; and

wherein said Cy. alkyl, OC,. alkyl and C thioalkyl can each
optionally be substituted with up to three substituents selected from the group
consisting of halogen, OH, CN, SH, NH,, OC, alkyl, C4s perhaloalkyl and C.
g thioalkyl;
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v)

3- Hydr oxy- 2- phenet hyl -7, 8, 9, 10-t et r ahydr o- benzo[ h] qui n
wo@bkione4esgar boxyl i c acid; w) PCT/US2004/037441

2- (4- Chl or o- benzyl) - 3- hydroxy-7, 8,9, 10-tetrahydro-[1,9

] phenant hrol i ne-4- carboxylic acid; x)

2-(4-Chl or o- benzyl) 3- hydroxy 9-isopropyl -7, 8,9,

O-tetrahy ollneA c r box C ac

o Benzyl * 23 20hp RSN, IRTo SRy aPORYS FbheierZanf e

ydr o-opfionz@ly pé ewtmstitubedotithrup-tel theer subxtithénts seteatkd figm the group

2 (4 gn i oP ) h hydr

ParnP or e oF, SN e e P oG el Srapgrproationt ans

aa) 1A@1§Q%y1 2hd 4- chl gpgnbenzyl) 3- hydr oxy- 7, 8 9,
ob§ et r ahy dihereirl R Sh®REASEHRF RirhDEH1), S (RO (.00
a
Car NS £r cRHGPH-WEiY1 9! Whigh 635 beysubstiuted witgup to
g agydmree su[.bsnm]zptbeelacté@frah|trre|egréup:<afng@mgl df?alggérd()l-ﬁ@)\l SH, NH;,
e - = 1 Z - ar [ OX)- ,
O-tetr aﬁ aTk?l & ﬁ%ﬁﬁ@%ﬁﬁ?ﬁé@ﬁ% gp%_a ci(%hertﬂg%%}'li c acid;
ad)
9- Benzoy! 33- befoahisVindoflcthirk B Uh8re ?él c)é)’ugna‘cﬁ%gub]sgs uled aryl.

trahydro- [1, 9] phenant hrol i ne-4-car ox
2- (4-Chl or o- benzyl ) - 3- hydr oxy- 9- net hanesulfonyl 7,8,9,

o]; ; et rahyad4.0- [The Bdrpheinant bisiml 32evefeis RGO EMohSIlyatbdiuted
a

2- (4PB#Pr 0- benzyl ) - 3- hydr oxy- 7, 10- di hydr o- 8H-[ 1, 9] phe
nant hrol i ne- 4, 9- dicarboxylic acid 9-ethyl ester; ag)

I%I- ( [4 Chl o%enaﬁﬂﬁy oﬁpgu%& Car g%}(élnﬁ%l(glsgh%rgyl ll.lbhs¥ﬂ.lﬁd Lthe 4-

est ep03| thereof by a substituent selected from the group consisting of halogen, OH,

2- (4cihbar R @M yOCH3 OrY BhdaEF)- phenyl acetyl -7, 8, 9, 10-
tetrahydro- [1, 9] phenanthro!ine-4-carboxylic acid; and

ai)
2- (4 Chl 036- beThB)dobnpaudmyaiberyB@wﬁérémwﬁpepﬂer%w‘alfbéﬂﬁll{eh'a?the 4-
pos% o'iﬁﬂér@&%g qubgtltue% ?J] trorl]nr Ie'gpoeupé}:onms’ung oYLalogen and

OCF3
37. The compound of any one of claims 32 to 36 wherein R, and R
together form unsubstituted

~(CHa)3-, (CH2)s-, ~(CHz)2-NH- or -CH=CH-CH=CH-.

38. The compound of any one of claims 32 to 36 wherein R, is H: and Ro4
and Rys together form unsubstituted ~(CH,)s-.

39. The compound of any one of claims 32 to 36 wherein R, is H; and Ry,
and Rps together form unsubstituted -(CH,),-.

40. The compound of any one of claims 32 to 36 wherein R, is H: and Ra4
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aj )
2- (4-Chl or o- benzyl ) - 3- net hoxy-7, 8,9, 10-t et r ahydr o- benz
W pRwpQui2e®! | ne- 4- carboxylic acid; aj) PCT/US2004/037441
3- Hydr oxy- 2- pi peridin-4-yl-7,8,9, 10-tetrahydro-benzo[ h
] qui nol i ne-4- carboxylic acid; ak)
2-(1-acetyl - pi peridin-4-yl)-3-hydroxy-7,8,9,10-tetrahy

compait EroeEBI TRy B e cor i ng 10 any one

of clains 1 to 43 or a pharnaceutical ™ acceptable salt

t her eof , qlﬂd aTﬁJ@Jﬂ%ﬁg&H a%?l h gﬂ%r‘ﬁ@%@% 56 RAEH: §hd RY, and Res

ex0|p|ent

sel eé@gqmmmamé@bsiwqdaGEWW%%hes| on in a manmal
conpri Si ng adm nistering to said nmanmal an effective
anount of ound ac din one of cla

to 43 or pha ERROHE P%Vyag%af&‘ gézé%?fiw?%@?@ofs“ and Roq

46. AndR:dtogethdr formhodtibhallp guissaiuest-{CH.hEdtH-ated
i ntracel | ul ar adhesi on associ ated with a di sease,

di sorder, condition or undesired process in a mamal,
sai d et hdd cofrpeipoung agehriling totataimrighatds sadotedfenmiike geoup
effe%héfsqmggpunt of a conpound according to any one of
cl ai ms to 43 or a pharnmaceuti cal I%/] accept abl e 92sal t

t her eof . @72-(4rloRerhspd-SHhydpyihenzaiiapuaeliopd-eaghaylic acid;

di sease, dj B-deibro-phendi-3-h@ifo:g17,819.de SR etrebesRFiqlitbline-4-
sel ectr%d fromthe group consisting of inflammation,

i nf eCt 8’&“% ‘astasi s, an undesired i nmmunol ogi cal
process, aXﬁﬂHmoxM@strlﬂL@dométhmoymniyd:) -7198,9,d @setrahydio- The

nmet h%gnﬁﬁh]@]lﬁdhﬂé ﬂ@a%&;ﬁl%adsa' d di sease, disorder,

cond undesire rocess is selected fromt he
group con® &4 %Oréfbeaifwgrwthéﬁ&@léydw-é/sltgeai@s| s,

wocay&ﬁp@hta[a}rﬁa@hﬂqtaleﬁ@s BaRAEbEgs syndrone,
o NS 2T iy S Tainoine-c-
del ayatotyipecidtyper sensi tivity reaction, thernal
01T, SHDSECHRRL B L0 FRCSRIBLPNELL o+
neut EFPIVIi¢ acidier mat osi s
g) Triethylammonium 7,8-benzo-2-(4-chlorophenyl)-3-hydroxyquinoline-4-
carboxylate;
h) 2-(3,4-Dichlorobenzyl)-3-hydroxy-7,8,9,10-tetrahydrobenzo[h]quinoline-4-
. carboxylic acid;
i) 3-Hydroxy-2-(thiophen-2-ylmethyl)-7,8,9,10-tetrahydrobenzo[h]quinoline-4-
carboxylic acid;
j) 2-(Benzo[b]thiophen-3-ylmethyl)-3-hydroxy-7,8,9,10-
tetrahydrobenzo[h]quinoline-4-carboxylic acid;
k) 2-(2-Chlorobenzyl)-3-hydroxy-7,8,9,10-tetrahydrobenzo[h]quinoline-4-
carboxylic acid;
) 2-(3-Chlorobenzyl)-3-hydroxy-7,8,9,10-tetrahydrobenzo[h]quinoline-4-
carboxylic acid;
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(Sweet's di sease), glonerul onephritis, ulcerative
colitis, Crohn's disease, necrotizing enterocolitis,

w@ioskin2es i nduced toxicity, gingivitis, periodpet/U$1084/037441

henol ytic urem ¢ syndrone, psoriasis, system c |upus
eryt hemat osus, autoi mune thyroiditis, nmultiple
sclerosis, rheumatoid arthritis, Gave's disease,

i munol 09Ing%-Hz@dk;ﬂi-?zd(sﬁhéiﬁyl@Jnfz&]@}tﬁo&{enlztﬁﬁétﬂﬁnb,8,9,1o-
associ at e? Wi t em))jl al \éSl s or 1l eukapheriesi s,

gr andPERYE@OeQKHGUNIlingA* LaBMieedd syndronme, deep vein

t hronbosi &) 3eihairadyie(ttaophena,ylratamsi, 8011 OitaedngdfobenzolAlquinoline-4-
att a%gﬁdoxﬁl@lraici@her al vascul ar di sease, netastasis

assoclrated wth cancer, sickle cell anem a and

congest i ve) RBedidrox2(indple3-ylimethylFA S, SrHi-letrahyoifobehzi] ity uoline-4-
wher @bfhogi@cidl sease, disorder, condition or undesired
process I's_an_undesired infection process nedi ated by

a bact eri B) 245hjarebengpiblthigphendivinethybe-hydrexyrfed Hidet of

cl ai mt@ydbbl@érﬁbﬂh]cﬁﬁhbmjetmd@%ﬂyﬁiﬁadidjf ection pr ocezs is

gingivitis riodantitis, tic ure synpdr ome )

or granul 81:;??fyd{ﬂxé%'s"?‘ﬁy@r?@ﬁdgr%w@f%wg@fw% ext-rRrhgiic

wher @cid; sai d di sease, disorder, condition or undesired
rocess I et Si SSOG.at e Lt | Th

et hod of Dcr o PR BRRA A % S8 BuaAS benbfipaul e

condc@Pewligacid3undesi red process is a di sease or

di sorder gs304CaRY-¥ér-)-8RydBReE B 0ad-tbFaABLRALGRALuInoline-4-
pr ocgérﬁﬁ)?ygl ec;(t3 ed frompsoriasis, systemc | upus

eryt 899 aut oi mune thyroiditis, mltiple
scl er osi st) 2-@eCaraarooyttbanzysiHyiixy-Gemy-BitreHyarasdza AR uinoline-

I mmunal odi Gal -.nedi ated side effects of treatnent
assogi%gﬁ)ggﬁ'\?ﬁagﬁ?hermdi al ysis or | eukapheresis. 53. The

met hod of WcR-Benayt8-hydirexyel B, 9slQitetratiydredmezolklsiosline;carboxylic
condpgg.on or undesired process is a condition
associated with an undesired thronbotic process

sel ect ed Yr&nydeup2-pbenetyhf.808<etahydradiearldlavingine; carboxylic

tranadignt ischem c attacks, peripheral vascular
O sace LB SRLAF b 2 P Sar e B S e
t r anspsbawytiearicor gan conpri sing adninistering to said
35707 o phe recna AR ke BB b sl ©
[1,9]phenanthroline-4-carboxylic acid;
y) 9-Benzyl-2-(4-chloro-benzyl)-3-hydroxy-7,8,9,10-tetrahydro-
[1,9]phenanthroline-4-carboxylic acid;
z) 2-(4-Chloro-benzyl)-9-ethyl-3-hydroxy-7,8,9,10-tetrahydro-
[1.9]phenanthroline-4-carboxylic acid;
aa) 9-Acetyl-2-(4-chloro-benzyl)-3-hydroxy-7,8,9,10-tetrahydro-
[1,9]phenanthroline-4-carboxylic acid:;
ab) 9-Carbamoyl-2-(4-chloro-benzyl)-3-hydroxy-7,8,9,10-tetrahydro-
[1,9]phenanthroline-4-carboxylic acid;
ac) 9-Benzoyl-2-(4-chloro-benzyl)-3-hydroxy-7,8,9,1 O-tetrahydro-

91



55. A process for preparing a conpound of fornula
according to claim1l which conprises one of the

wo dosowi2e)): a) reacting a compound of fornmul a MBEUSIN4/637441
, and Ware as defined in Claim, with a conpound of
formula: > Z wherein Ac is acetyl and n', Y and Z are
as defined in dai m 1to gi ve a correspondi ng conpound

of f erein in the 4 position and X

is CE ﬁ}ék’ﬁ'@\@"ﬂgg 9369?”"8 ) converting a compound of
formul a t adp9fteareyhd-banioyiaky-2-4t clipodienzy)948 81 0-tettrabydrof
or vnﬁ:glgxgﬁﬁ%ol%40(;368%]*6%%1 ng a corrpound of forrrul a

ive substituent group

d| fferent @b ﬁﬁ‘b@ﬁ@r%lPerFU}"%V‘%{OXY'%@ethﬂnﬂ%!fﬂww 89, 10-tefrahydr°-
conpid @]pﬁgqantr%mbi4fdémwa agdman, manmal or. ani mal as

haV|ng a for di seas di so I Vo n
. sel ectin- ﬁéd?&t‘é@orf’ é’1 hquo’\(?’%aﬁh%%yd%gﬁ'iﬁ%iphena”%m“ﬁe"‘ o-
adm nliczatt@kylicgcid®-athyl dstlauman manmal or animal a :

t her apeut i I any
one of cl a@% (% C? OFO génlzyl??’ %Hﬁ%{%ﬁuﬁb@éﬂ%@wgm@qep abl e
sal t [t.Blphenshthrgjine-4 B dicareaxtyisopcist 9-ethdiasies6 wherein t he

bi omar ker ghso Jl@:hféF 66?1& -QhydrBlyAdlph 69: ILJ' 8A-tetrahydro-
MAC- 1 TGE )Be—? A @ Nf, yé@-p &98 ’ Q ST

| CA
Eot axi-AlPh m”eﬁ[ﬂgrbfxy“ﬁa@ﬁ ar@RP SAA and pI at el et

nonocyt e apP-@gtiéreDensH-3-hydroxy-9-(propane-2-sulfonyl)-7,8,9,10-tetrahydro-

[1,9]phenanthroline-4-carboxylic acid;

aj) 2-(4-Chloro-benzyl)-3-methoxy-7,8,9,10-tetrahydro-benzo[h]quinoline-4-
carboxylic acid;

aj) 3-Hydroxy-2-piperidin-4-yi-7,8,9,10-tetrahydro-benzo[h]quinoline-4-
carboxylic acid;

ak) 2-(1-acetyl-piperidin-4-yl)-3-hydroxy-7,8,9,10-tetrahydro-
benzo{h]quinoline-4-carboxylic acid.

44, A composition comprising a compound according to any one of claims
1 to 43 or a pharmaceutically acceptable salt thereof, and a pharmacedutically

acceptable carrier or excipient.

45, A method of inhibiting selectin-mediated intraceliular adhesion in a
mammal comprising administering to said mammal an effective amount of a
compound according to any one of claims 1 to 43 or a pharmaceutically acceptable
salt thereof.

46. A method of inhibiting selectin-mediated intracellular adhesion
associated with a disease, disorder, condition or undesired process in a mammal,
said method comprising administering to said mammal an effective amount of a

compound according to any one of claims 1 to 43 or a pharmaceutically acceptable

1
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salt thereof,

47. The method of claim 46 wherein said disease, disorder, condition or
undesired process is selected from the group consisting of inflammation, infection,
metastasis, an undesired immunological process, and an undesired thrombotic

process.

48. The method of claim 46 wherein said disease, disorder, condition or
undesired process is selected from the group consisting of atherosclerosis,
restenosis, myocardial infarction, Reynauld’s syndrome, inflammatory bowel disease,
osteoarthritis, acute respiratory distress syndrome, asthma, emphysema, delayed
type hypersensitivity reaction, thermal injury, experimental allergic encephalomyelitis,
multiple organ injury syndrome secondary to trauma, neutrophilic dermatosis
(Sweet's disease), glomerulonephritis, ulcerative colitis, Crohn’s disease, necrotizing
enterocolitis, cytokine-induced toxicity, gingivitis, periodontitis, hemolytic uremic
syndrome, psoriasis, systemic lupus erythematosus, autoimmune thyroiditis, multiple
sclerosis, rheumatoid arthritis, Grave’s disease, immunological-mediated side effects
of treatment associated with hemodialysis or leukapheresis, granulocyte transfusion
associated syndrome, deep vein thrombosis, unstable angina, transient ischemic
attacks, peripheral vascular disease, metastasis associated with cancer, sickle cell

anemia and congestive heart failure.

49, The method of claim 46 wherein said disease, disorder, condition or
undesired process is an undesired infection process mediated by a bacteria, a virus,

or a parasite.

50. The method of claim 49 wherein said undesired infection process is
gingivitis, periodontitis, hemolytic uremic syndrome, or granulocyte transfusion.

51. The method of claim 46 wherein said disease, disprder, condition or .
undesired process is metastasis associated with cancer.

52. The method of claim 46 wherein said disease, disorder, condition or

i
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undesired process is a disease or disorder associated with an undesired
immunological process selected from psoriasis, systemic lupus erythematosus,
autoimmune thyroiditis, multiple sclerosis, rheumatoid arthritis, Grave’s disease and
immunological-mediated side effects of treatment associated with hemodialysis or

leukapheresis.

53. The method of claim 46 wherein said disease, disorder, condition or
undesired process is a condition associated with an undesired thrombotic process
selected from deep vein thrombosis, unstable angina, transient ischemic attacks,

peripheral vascular disease, and congestive heart failure.

54. A method of ameliorating an undesired immunological process in a
transplanted organ comprising administering to said organ a compound according to

any one of claims 1 to 43 or a pharmaceutically acceptable salt thereof.

55. A process for preparing a compound of formula | according to claim 1

which comprises one of the following:

a) reacting a compound of formula
t R‘I O
| o)
Wi NN
w, H

wherein R4, W4 and W, are as defined in Claim 1, with a compound of

formula:

O
Ac O\)J\ V) —2Z

wherein Ac is acetyl and n’, Y and Z are as defined in Claim 1 to give a
corresponding compound of formula | wherein L is CO,H in the 4 position and X is
OH in the 3 position;
or

b) converting a compound of formula | to a pharmaceutically acceptable
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salt thereof or vice versa;
or
c) converting a compound of formula | having a reactive substituent

group or site to a different compound of formula I.

56. A method comprising:
identifying a human, mammal or animal as having a biomarker for a
disease or disorder involving selectin-mediated intracellular adhesion; and
administering to said human, mammal or animal a therapeutically
effective amount of a compound of any one of claims 1 to 43 or a pharmaceutically

acceptable salt thereof.
57. The method of claim 56 wherein the biomarker is one or more of CD

40, CD 40 Ligand, MAC-1, TGF beta, ICAM, VCAM, IL-1, IL-6, IL-8, Eotaxin,
RANTES, MCP-1, PIGF, CRP, SAA, and platelet monocyte aggregtates.
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