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| NHI Bl TORS DESCRI PTI ON Cross-Reference to Rel ated Applications This
~application is a continuation-in-part of copending U S. applications S. N
601241, 848 filed October 20, 2000 and entitled "I nhi bi tcgr[gg Z?[TB Acti vat ed

Bl ood Cog‘gul ation Factor Vila (FVila)" and S.N. 60/281,7 | ed April

6, 2001 andO®¥R¢1M | ed "Biaryl Corpounds as Serine Prot eRSEUSHAIEA t or s
Technical Field The present invention relates to the identification,

t hrough synthesis and testing, of heretofore unreported conpounds whi ch,
in appropriate mr maceuti cal conpositions, exert a therapeutic effect

t hrough r ever s BRARYL{FPMAQUNDS ASSHRING RROTEASEINEBBER@RSUND of | nventi on
Serine proteases make up the |ap §(|§; ﬁ]q@, N1Ost extensively studied group of
proteolytic enzynes. Their critic rol'es in physiol ogical processes extend
over such diverse areas as blood coagul ation, fibrinolysis, conplement
activation, reproducti aDyoss-Re@fdicé @Rel8d AppReatishease of physiol ogical ly
active peptides. Many of these vital processes begin with cleavage of a
singl e peptide bond or a few peptide bonds in precursor protein or

peptides. Wﬁbzﬂion i$ H\:&lﬁﬁluﬂfx%-ﬂm b&ob@ﬁﬁﬁé gn§ dﬁbn&%ﬁ@@'ﬁs are

involved in blood clottin Si s, | énent activation. The

bi ol ogi cal 60k Hed 90@!)9@?%0 @ﬂ@s@d@&gﬂ%{ﬁﬂgh@ﬁﬁm eAgstvatedoBloed and
amplified apa¥@héion ﬁc%ﬂ@ﬁhmmﬁp%ﬁ@&%n@i %?ﬂlex g?ﬂ%%ofs&‘rﬁ down or

i nactivate proteins or rough sing cleavages. 1 9 DEC
2006 WO 02/ 3471 utiden { !ylﬁwzunWﬂsgSerlaer@splmm% are
physiologically vital, they also can be hazardous. Their proteolytic
action, if uncontrolled, can de troY ﬁﬁﬁ%; and tissues through degradation
of proteins. As a natural safeg e rmal plasma, 10% of the protein
matter is conposed of protease inhibitors. The major natural plasm

| nhi bi tor's. ar g RRclbivenb Qi i B bORRIREGLIBRAEN sAiRRRIRFhAZSOCT at ed

pr ot ease iven i'n the par ent heses suc
of heretofore unreported compounds which, in appropriate pharmaceutical compositions,

exert a therapeutic effect through reversible inhibition of serine proteases.
Background of Invention

Serine proteases make up the largest and most extensively studied group of
proteolytic enzymes. Their critical roles in physiological processes extend over such
diverse areas as blood coagulation, fibrinolysis, complement activation, reproduction,

- digestion, and the release of physiologically active peptides. Many of these vital -
processes begin with cleavage of a single peptide bond or a few peptide bonds in
precursor protein or peptides. Sequential limited proteolytic reactions or cascades are
involved in blood clotting, fibrinolysis, and complement activation. The biologidal
signals to start these cascades canbe controlled and amplified as well. Similarly,
controlled proteolysis can shut down or inactivate pioteins or peptides through single

bond cleavages.



pul nonary enphysema (cathepsin G, adult respiratory distress syndrone
(chymases), and pancreatitis (trypsin, chynotrypsin, and others) are
characterized by uncontrolled serine proteases. O her proteases appear to
be involved in tunor invasion (plasnmin, plasm nogen actd$gd @gy, viral
transformation, and inflammtion (kallikrein). Thus the 10 design and :
synt hesi s %@ogﬁéﬁl fic inhibitors for this class of prottéTa¥€eSeoul d of fer
maj or therapeutic benefits. Thronbus formation, that is blood coagul ation,
is normally initiated by tissue injury; its norrral purpose is to slow or
prevent bl ood |oss and facilitate wound healin 15 There are ot her

condi ti ons, hokhile sarine poteasts arsqthysiologicaiy vitalgthay 8FP eande hazfdqfry t hat may

promte the congukalion pracass AN, bafy LABLEAGSR dhaidarateins equences;

exanpl es P rtions are a erosc erosis and intflammti on. The
conpl ex laaf;ﬂawmssA@hnbﬂlmbshfaguaxgtmmnn@mlﬂwolw/eoﬁthewte@smﬁ?efﬁnzyrre reactions

20 in which coa l.ati o LiRRL NI E B8 &4 SOr's or
zynogens &P e 8@& HIV ac vai ?é&gaﬁfll m t’hﬁ 1pr ot ggpeym s. Bl ood
- coagulsat isgfhe padteihibes. qme@uése(assoniatedcmstcadewenm%m@eﬁ@bﬁlﬁhﬁ%t| cally as two

~ pat hways, the extr n5| Crﬁ%ﬂﬁB ﬁ)ﬁg %%?Kagré@s sssésél}lﬁor&?m% Jiway proceeds |

t hrough & nat actors until they’
conver ge zad &{a@aﬁﬁg@ypﬁﬂ Qlyftrybeis,tand otkemm) ztrecharmteg'efrd wyfungenirofiedt hways.

Thronbi n 25 generati on proceeds st .Se.t Rt hway. Thronbin
t hen act sﬁe‘é‘?‘?Hf?Fé"sessc@thfrlpé‘?’}eaﬁFSa@’ﬁ%?Igcﬁ%t%Yoﬁveq %gll F\glb’%sn fca)sconvert it to

stabl e i gr?ﬁ{n‘xﬁﬂ é‘nidtlbétb vetaDirghsfobiation, and inflagtmatign (ldablhﬁ@légiﬁh@tth%n cascade. 2
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provi des tﬂg%ﬁﬁ@ﬁéﬁeﬁ‘@ct ors in the maintenance and growth of fibrin. The
initiation the coagul ation cascade involves the rel ease of tissue factor
(TF) from injured vessel endothelial cells and subendothelium TF then

acts upon fact@i, Wb fdrRafic, Mabisbleed Id%/gﬂhﬁdnaxsmomlengm(iWh@bseﬂswel a desi gnat es

the activated factor rather than the e _ex initiates
coagul at i iojurjts aemialPRIPGFG lsftaél%’r‘%P?"Xe‘ﬁﬁﬁ’ng%s%%?e%tﬁ I :uﬁ%ﬁ ‘or Xa forms

a pr ﬁ%? %&@g gmgpamalﬁa;nst Rtevel ad,t\aafeag cptietfad evithitissue m;mpi rdudmele t he
t hronbi n converts fibrinogen i NSO blfﬁ fibri &a&BﬁEB@St t he
promote the coagulatmn process and lea mstead to consequences,

such conditions are atherosclerosis and mﬂammanon

The complex pathways of blood coagulation involve a series of enzyme reactions
20  in which plasma coagulation factors, actually enzyme precursors or Zymogens, are
sequentially activated by limited proteolysis. Blood coagulation, or the coagulation
cascade, is viewed mechanistically as two pathways, the ;xtrinsio and the intrinsic (Fig.
| 1). Bach pathway proceeds through a sequence of the Roman-numeral-designated factors
until they converge at the activation of factor X after merger of the pathways. Thrombin
25  generation proceeds stepwise through a common pathway. Thrombin then acts on the

solution plasma protein, fibrinogen, to convert it to stable insoluble fibrin clots, thus

completing the coagulation cascade.



intrinsic systemis activated in vivo when certain coagul ati on proteins
contact 1o subendothelial connective tissue. In the sequence that follows,
contact factors Xl and XI are activated. The resulting factor Xl a
activates factor IX; then factor |Xa activates factor M 0Heilfby
intersecting with the extrinsic pathway. Wth time, the TF/FVII1a conpl ex
(of the exVPi'¥3H pat hway) |oses activity due to 15 t HETABPYBH#2of tissue
factor pathway inhibitor (TFPlI), a Kunitz-type protease inhibitor protein
whi ch, when conplexed with factor Xa, can inhibit the proteolytic activity
of TF/ FVila.. If the extrinsic systemis inhibited, additional factor Xa is
produced t hr oygdextrinkie peihivaisivitahe diedtitieticaphpse of blaod ¢paghlEton c pat hway.
Thronbi n, therefore, exerts a dual . cat. i i rigonver si on of
fi bri nogdlif nEnee B@#‘PWY%%VI%%)“?F&%FF%?F%% lﬁhé%a\%#n%&sirl g ugdth}%fgjﬁ The

aut ocat alpyt kGrAisRethe 6daghlai@ndiscadphvdvesttharleaskobtissye Bator AFIFPENt  saf eguar d
agai nst excessive bl ood | ogs, an um swol d | evel
of prot MJBWBWW&@@?A%W%%"@@S Wg@ﬁgtﬁ%.}u%ggg%ggﬁtggﬁ%ofg&%ﬁ%g’gg will goto
conpl gt i Qi TR TIEcIniiReraipinbictWIld desiiznaten thé ativated fotter rahenthenthe t o survi val ,
there are disease states 25 -wherein. t.he, for.npti L.eod gleots within
the ci r cuaesamfomy)s Taincomplex fnales cag%x}a&lpnb%cgﬂ&%g?#g%% Is)?are aﬁl icted with

such di G888 eldt X fbims/Sprhefontiafis ahpbexlin edtivpteepretbyombintei bi t t he

clotting systém because |ife-threatenin Qeﬁoﬁg hagigcwhls kol ow. Thus, it

i s highl ;prmwhasn@nm%%we%sé‘a@ﬁ%%nf?ﬁﬁ?“ RAPDTt Coagur ati on by

i nhi bi tiop, Ak 4 b Waen @ie eddgylationhiriteing captachr onbi n. 3 19 DEC
i PR ekt

2006 WO O US01/ 32532 Need fop t revent j Ltstavascul ar
bl oodic| ciubendpthélinl copnestive Hsga Hrbe f*@%‘?ﬁé‘ﬁﬁt}gﬁ‘ﬁ%h%ﬁgacﬁa?%fsca Ms?il tuations is

el | known, a@é{&ﬁ TR rHS RinbTEE 3 Bctivhfee ACOOLX; tiwatfickirdke artiyaten hi gh
(0]

per cent age patients who suffer int.er&gl injuries or undergo certain 5
sur gi cal factor® theraby infersesting With the L FO8E PP Bl 0ood cl ot's which, if unchecked,
cause death. In total hip replacenent surgery, for exanple, it is.reported

that 50% of the patients devel op deep, vein thronbosi rrent

approved t her a.ﬁitbémb,rtb@ng&ﬁ%fﬁftxr(a&lﬁﬁmﬁc %@Sgﬁ%ﬁgﬁs%%\g%%% forms, but

results aje qg)’gel 8?&8& gak%r F&ﬁ@gjmﬁ%rmﬁlgamﬁﬁwfypeﬁtdt@m ighibderf f er DVT and
Ing conp

5- 109t have® BY cations. Along these.lines, see.]| rnational to
Publ i (::at i proteliowhiviOwhen esgHexed with factor Xa, gan inﬁl?it the pro?eolytlc agtl‘JltI}to?

TF/FVIla. If the extrinsic system is inhibited, additional factor Xa is produced through
the thrombin-mediated action inthe intrinsic pathway. Thrombin, therefore, exerts a dual

" catalytic role in (a) the conversion of fibrinogen to fibrin and (b) mediating its own

20  production. The autocatalytic aspect of thrombin production affords an important

safeguard against excessive blood loss, and, assuming presence of a threshold level of

prothrombinase, ensures that the blood coagulation process will go to completion.

While the ability to form blood clots is vital to survival, there are disease states

25 -wherein the formation-of blood clots within the circulatory system-can cause death.

When patients are afflicted with such disease states, it is not desirable to completely

inhibit the clotting system because life-threatening hemorrhage would follow. Thus, itis

highly desirable to develop agents that inhibit coagulation by inhibition of factor VIia
without directly inhibiting thrombin.



O her exanples of clinical situations for which better anticoagul ants woul d
be of great value are when patients undergo translum nal coronary

angi opl asty and treatnent . for nyocardial infarction or crescendo angi na.
The present therapy for these conditions 15 is admi ni St]gﬁbg@li()f heparin
and aspirin, but this treatnent is associated with a 6-8% upt vessel
closure ra@%p¥’Hi n 24 hours of the procedure. TransfusfAGFPHEFEpy due to
bl eedi ng conplications is required in approximtely 7% of cases follow ng
the use of heparin. OGccurrences of del ayed vessel closures are al so
significant, .but admnistration of heparin after term nation of the
procedure affords little beneficial effect and can be 20 detrinental.

Heparin and certain, derivatives thergof, a g nly used
anti-clotti nd\Ieegggm@rewg%O&%Vfgﬁﬁgélogig?% Qﬁqgi}}?}"eo%é ects mainly through
i nact i vaj ke fin daiyQUHaical situdding i vl linoaat Dt echisd 8@ay arefienmest er ¢ han

factor Xa. Two other thronbin-specific ant i coagul i {n and
hi rul og, salis@ctory. &4 high perentase of RatieRls be’ Sé@%fng%éﬁnj%égi%eﬁgﬁg%, bl eedi ng
co lr)rpl iscag‘iugfga b gd@%s&@aaﬁ ﬁﬁ_av.is&lh?:tblmaemgemm if unchepledctahuseidoath. st udi es i n
aboons an gs, the targeting o nzynes 0 ier stages o
t he Coagmmdmrq&@e@gg,s%foggxamy&H,IS-F\W?YEFQXI}&% ?@gf) %t;ﬂegé,gﬁ%re_vents clot 4
19 DEC ZQQ&érg\@?Mﬁﬂ&ﬁbmv@m%prw tiiapiesinaoide afpBsistration pr aduce

e

bl eedi ng si fects observed with direct thronbin.iabi i . Several
P ec i 1t ehhepstimin esowdoE DYSRI HAPH PGl TR FRFE L b et

12 o fers t he w dest 5
wi ndow of therawpetitd fooehiRafidcdRp essplaatomsAedny thusd hnes,espltmationsd| eedi ng

ri sk of any anti coagul ant approach tested including thronbin, platelet, and
f act oro X@ublidatitn No.OKO 08/156&%i fi c i nhibitor of factor Vila woul d provide
clinicians with a valuable and needed agent that woul d be safe and
effective in situations where the present .drugs of o_.choi 01!nepari n and

rel ated sul f aOger mh;pé@@éh@ﬁ?@é&ati&qﬁéﬁmn‘&mﬂ%‘feft?gtrm{‘?f’é‘ ARt ‘6’?‘%§1ﬁfy ef fecti ve.

There exi S5, Aud158thnbParflnk AR R ulin Bk glly sagioplefty anditemintst pr ot ease
i nhi bit or¥ specific toward various_enzynes, Ptgrti C%élr reéeyco}‘mg{ionact or Vlla

t hat doesformyoceulin ixfarstionmarrsesde pppmnae flpg pregent therapy

15 is administration of heparin and aspirin, but this treatment is associated with a 6-8%

abrupt vessel closure rate within 24 hours of the procedure. Transfusion therapy due to

bleeding complications is required in approximately 7% of cases following the use of
heparin. Occurrences of delayed vessel closures are also significant, but administration

of heparin after termination of the procedure affords liﬁle beneficial effect and can be

20  detrimental.

Heparin and certain derivatives thereof are the most commonly used anti-clotting
agents. These substances exert their effects mainly through inactivation of thrombin,
which is inactivated 100 times faster than factor Xa. Two other thrombin-specific

25  anticoagulants, hirudin and hirulog, are in clinical trials (as of September 1999).

However, bleeding complications are associated with these agents.

In precﬁﬂcﬂ studies in baboons and dogs, the targeting of enzymes involved in

earlier stagés of the coagulation cascade, such as factor VIIa or factor Xa, prevents clot
4



Figure 1. Pat hways of Coagul ation Extrinsic Pathway Intrinsic Pathway 20
Rel ease of TF Rel ease of Contact Factors XIl and XI VIl Xlila-" Xl
TFIFVIIa 25 Xla XI 1Xa I X 30 X Common Pat hway 35 Prothronbin

-Thronbin-------- - Fibrinogen----- ),, Fibrin 5 19 DEC 12016 2080 02/ 34711

PCT/ US01/ 32582 The figure illustrates the extrinsic and intrinsic pathways
of bl ood CHAHH4Ati on. Summary of Invention 5 An aspec?cws?ll‘i’éﬁﬁ)resent

i nvention relates to conpounds represented by the forrmula: R "Bl 1 (Rl)m
El WE2- B 10 X (R2) ; pharnmaceutically P acceptable salts thereof; 15

V1 L -V and prodrugs thereof. | X ()

formation and does not produce bleeding side effects observed with direct thrombin
inhibitors.

Several preclinical studies reveal that inhibition of TF/FVIla offers the widest
5 window of therapeutic effectiveness and safety with respect to bleeding risk of any

anticoagulant approach tested including thrombin, platelet, and factor Xa inhibition.

A specific inhibitor of factor VIIa would provide clinicians with a valuable and
needed agent that would be safe and effective in situations where the present drugs of
10  choice, heparin and related sulfated polysaccharides, are no better than marginally

effective.

There exists a need for a low molecular weight specific serine protease inhibitors
specific toward various enzymes, particularly for factor VIIa that does not cause

15  unwanted side effects.

Figure 1. Pathways of Coagulation
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20
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20 (A) OEach El and L individually is a 5 to 7 nenbered saturated or
unsaturated carbon ring, 5 to 7 nenbered saturated or unsaturated hetero
ring, bicyclic saturated or unsaturated 25 carbon ring, bicyclic saturated
or unsaturated hetero ring, or 1-8 hydrocarbon chai n whil@ECHBBE be ,
substituted wth one or nore hetero groups selected fromN O, S S(O, and
© 5(02) whi cCHORHHe saturated or unsaturated. The bi cycECEUSPRGS2t ypical |y
contain 7-13 atonms inthering. 22z 2 2 NR3, 4-7 30 Ris -CH=CHR,
-W CSCG-R -{R)=CH2i -CV)=C3), -CH=NR , -C(R )= nenbered saturated or
unsaturated carbon ring systemwth or wthout substitution, 4-7 nmenbered
sat urated or TSRty idtedteh dteextinsic ayl inyinsie pathivas obblogd ¢orgUHIBubst i t uti on,
or chain of 2 to 8 carbon atonms having 1 to 5.double or triple bonds with
substitutions selected fromRl, R2, %veﬁﬁnBS 6 19 DEC 2006 WO 02/ 34711
PCTIUSO1/32532 R is H -R -Nep@ab@vetidy " s, -c 1-8 al kyl

-(CH2) nCO2R2, -C2-8 al kenyl -CO2R2, -O(CH2),, CO2R2, -C(O NR2R3, -P(O (OR) 2i
al kyl substituted tetrazol -5-yl . . - ) , -(CH2)n OR2,
- (CH2Pn SR2, &(*P@F@E("é)’hﬁ?f?s-‘gc%vfmﬂi&%@@%’%%%ﬁ%‘fe% c:HEt R2)n NR2R3,
-C(O RS, g n N(R3)C(O R3, -N(R2)CR2R3 5 substituted or unsubstituted
(CH2) a-cycl oal kyl , substituted ® unsubstitgited (CH2)n- phenyl, or
substituted or unsubstituted (CI-tiZ) n- heterocgcl e which may be saturated or
unsaturated. mis 1 excepmt hat 'when El is __q)_/rcéic ring of nore than 5
atoms , then mis 1 or hi }riﬁj’ﬂ'ép\é/nmg‘izupo the size of the ring. R2
is H -halo, -alkyl, -haloalkyl,|] -(CH)n -phenyl, -(CH2)1-3-bi phenyl,
-(CH2) 1-4 Ph- N(SO02-Cl-2-allcyl)2, -CO(CLER)n, OR1l, -(CHR1).:heterocycle,
-(CHR)n NHCO-RL, -(CHR)n-N+98®RR, -(CHRESH- Ph3Rf%@?9°&%maE¥alkyl)2,
-(CHR1)n C(O (CHRL)-NHR1, 15 -(CGHR)n C(S) ( CHR1) - NHREptable 6Hi3)thet{ofH2) NCH3,

- CF3, § C2-5 acyl, -( CHRl)-Od,,__ L—V

|

X

and prodrugs thereof.

@
20 (A),

Fach E! and L individually is a 5 to 7 membered saturated or unsaturated carbon ring, 5
to 7 membered saturated or unsaturated hetero 1ing, Bicyclic saturated or unsaturated

25  carbon ring, bicyclic saturated or unsaturated hetero ring, or 1-8 hydrocarbon chain which
may be substituted with one or more hetero groups selected from N, O, S, S(O), and
S(O,) which may be saturated or unsaturated. The bicyclic rings typically contain 7-13

atoms in the ring.

30 Ris-CH=CH-R?-C=C-R?, -CR)=CHz, -CR*)=C®R’), -CH=NR?, -CR»)=N-R?, 4-7
membered satﬁrated or unsaturated carbon ring sy'stém with or without substitution, 4-7
membered saturated or unsaturated hetero ring system with or without substitution, or
chain of 2 fo 8 carbon atoms having 1 to 5 double or triple bonds with substitutions
selected from R, R or R3.

35



(CHR1) nC2R1, -(CHR)n-O-alkyl, -(CHR-O (CH2)n-O al kyl, -(CHRL)n-S-ai yl,
-(CHRL)n S(O-alkyl, -(CHRL)n-S(Q2)-al kyl, -(CHRL)n-S(% - NHR3, -(CHR3)n N3,
(CHR3)nNHR4, 2 to 8 carbon atom al kene chain having 1 tg %go bl e bonds, 2
to 8 carbon atom al kyne chain having 1 to 5 triple bon §DEGUESt it uted or
unsubstituted 20 (CHR)n heterocycle, or substituted or unsubstituted-(CHR)n
cycl oal kyIWQBY¥Rllnay be saturated or unsaturated. WeRCHUPYS3ESEe than 1,
the substitutions RL and R3 may be sane or different. R3is H, -OH -CN,
substituted al kyl, -C2-8 al kenyl, substituted or unsubstitut ed 25

cycl oal kyI ~N(R')R2 or 5-6 nenbered sat ur at ed tlg%f 2 0r
unsubst i Riisdd Reﬁ\@zo—qﬁ,nlgﬂo, -NNF@RBa]hﬂy'@H?)Fﬁ:%ZRr a@%‘?@f aving 4 to 7
atons or in 2 | t@dmeﬁ&)ﬂ-bIOf carbon or hetero

PO I BONOR, el bR ’

atons ‘an

i ted’ 0 t t
subst i t utE@HRO(CHidHgh mm%gdgéfgz)ﬁ@k lﬁ?ﬁ%@y{rﬁﬁgﬁ(@% a‘ﬁ?ﬁj‘%?ri%sm/ 32582 W
d mg C G, -O CHR2-,
oot o NIRG8O (iﬁ’ &7 o A R2) -
- CH( R's) - MitRBjuted or SasGbikRutsd (CBHRxysoalky it)mtmt s bsﬁt@f RO) - (CHR2)n-, 5

C( R R2) %énNﬁlzqhﬁé%\lc(x@) ﬁ&g@sunﬁg%ﬁ&)%%% clé ¥AabIGhE) Mmted@a\lmm .

=NR2) N R2-, or -C(ONRRS2-. E2 is 5to
7 menber egsadaited.at ed or unsaturated carbon ring, 5 to 7 nenbered saturated
or unsaturated hetero ring, bicyclic ring system Cl1_8 al kyI Cc2_8
al kenyl, C24 al kenyl , 10 al kyl aryl, aral kyl, ar al kenyl kenyl al koxy,
aI kyl t hi insqreméﬂt}haawhmﬁ 1eacsr¢h¢<nnmqu9ra@@pl5;ﬁtqn§ thenr ek er %b%r‘? _substi t ut ed

unsw?#g'@ﬁﬁﬁlp%%% %%E’@é%ﬁ] chain; 0, S, NR2, §(O, S(02), or N(O

cont althi ‘tuted or unsubstituted nethylene chains. X
at different places may be same or different. 15 Bis H, -halo, -CN, -NH2,

ubst !t uilhd® B e aeb EEL A o (D “??ﬁ ﬂéﬁﬁ”g"”"?ﬁi AL
syst em havSog-Ci.ofatkylh, 6@6@13 &zfohet-(é?ffﬁ{ hthGWEOCMﬂ?’ Pﬁ‘g ?a}%“ur ated or
unsat ur at ep 1y, NH.SO;RY, {(CHR )y-Ph-N(SOz-Cr2-alky, (CPR‘)n-C(O)(CHR‘) NHR,
15 -(CHRY),-C(S)(CHR )-NHR!, -(CH,),O(CH:).CHj, -CF3, -Cz.s 2cyl, -(CHR'),0H,
(CHRY),CO:R", «(CHRY);-O-alkyl, (CHR");-O~(CHy)z-O-alkyl, (CHR )o-S-allcyl,
(CHRY,-5(0)-alkyl, -(CHR')y-8(02)-alkcyl, ~(CHR);-5(02)} NHR’, -(CHR ) N3,
—(CHR3),,NHR4, 2 to 8 carbon atom alkene chain having 1 to 5 dquble bonds, 2 to 8
carbon atom alkyne chain having 1 to 5 triple bonds, substituted or unsubstituted-
20 (CHR®)n heterocycle, or substituted or unsubstituted-(CHR?), cycloaikyl which may be

saturated or unsaturated.
When n is more than 1, the substitutions R' and R® may be same or different.

- R%is H, -OH, -CN, substituted alkyl, -Cy.s alkenyl, substituted or unsubstituted
25 cycloalkyl, -NR")R?, or 5-6 membered saturated substituted or unsubstituted hetero ring.

-NR’R® may form a ring system having 4 to 7 atoms or may be bicyclic ring. The ring

system may be of carbon or hetero atoms and further it may saturated or unsaturated and

also may be substituted or unsubstituted.



20 Bl is selected fromB; Bl and B maybe sane or different. There nmay be
nore than one simlar or different R2 groups present on E2, when E2 is a
cyclic group of nore than 5 atons. In particular, p is | except that when
E2 is a cyclic ring of nore than 5 atons, p is 1 or hlg@ggggmpending upon
the size of the ring. 25 nis 0-4 Ais sel ected from RL DEC 2006 WD
02/ 34711 P30/ 32532 o is | except that when L is XCEPENBESEing of nore
than 5 atons, o is 1 or higher depending upon the size of the ring. Each V
and V 1 individually is selected fromRl and N-al kyl substituted

car boxam dyl (- 5 CONHR) where the al kyl group nmay be straight, branched,
cyclic, or bicyclic; NN disubstituted carboxam dyl (-CONRI R2 where Rl and

R2 may b St @ﬁ.lﬁlptléﬁlzt;@ﬁ abkSHCroL, -e£y), -@udRApy be the same
or di ffeﬁ“rsﬁ1 n'ectE’('Sﬁfda%di substifuted sul f,onani ‘des (SozNHR or - S2NR1R2);

and net h:,d}ﬁﬁe@- N(RABCEMBL-B(PIMNE L AR Y- (Eicﬁ%brd&i{zv)&@l %nts thereof. 10 Each

R4 d R 2 CH2
C(O)a&FURS %‘ é'éll‘msan am %@é@?}img@g eptl de )%ggh RES |s)u R7,
- C(R7) ( REORUICHENE ONGRE) SR8, RCIONR: RN - CORRIB~ ()" 15

) S @%W&gg@@ Fa e o O e aryls

al kenyl , substit ut ed alkenyl al kynyl , substltuted al kynyl , heterocycl e,
substltutg

ter t a¥dturae¥ 64 0al kyl ,
subst it utelf Séﬁglnbeﬂ satBr ?M%W%% ﬁ}éggﬂéﬁeél nvngﬁtl on al so
rel ates hﬁbaﬁb@édmuhng,a:hcycmqmystemr@x s@am &naplenyhtCrsplIBE one of the

MR U T

each X individually is a direct bond, substituted or unsubstituted C,4 methylene chain; O,
S, NR?, S(0), S(Oz), or N(O) containing one or two Ci.4 substituted or unsubstituted
methylene chains. X at different places may be same or different.

15
B is H, -halo, -CN, -NHa, -(CHz)n-C(—NR“)Nl-IRs -(CHp)-NHRY, -
(CHz),NHC(=NR*NR’, (CH,)s-OR’, Cy.5 substituted or unsubstituted alkyl substituted

or unsubstituted ring system having 4 to 7 catbon or hetero atoms which may be saturated

or unsaﬁnated.

20' |
B! is selected from B; B! and B may be same or different.
There may be more than one similar or different R? groups present on E?, when E?isa
cyclic group of more than 5 atoms. In particular, p is 1 except that when E?is a cyclic
ring of more than 5 atoms, p is 1 or higher depending upon the size of the ring.

25

nis 0-4

A is selected froﬂn RrR.



| i ke serine protease enzynes, such as thronbin, factor Xa, factor Vila,
TF/Vila, and trypsin in a patient which conprises admnistering to the
patient an effective serine protease inhibiting anmount of at |east one of
t he above di scl osed conpounds. 9 1 9 DEC 2006 WO 02/ 34714 DPCTpSOL/ 32532
Still other objects and advantages of the present invention wll becone
readily aPBa¥éNt! by those skilled in the art from the HQIUSHBWIZHY det ai | ed
description, wherein it is shown and described preferred enbodi nents of
the invention, sinply by way of illustration of the best nbde contenpl ated
of carrying out the invention. As will be 5 realized the invention is
capabl e ©fs ekt thatnwehedilf i e cplic rimgio Suibredianss, atepss o fist lsordigher dependigt ai | s are
capabl e of difications in various obvious respects, w thout departing
from th‘é""f‘%eS i°gﬁ1.e“ﬂ§'cordi ngly, the description is to be regarded as
illustrative in nature and not as restrictive. 10 Best and Vari ous Mdes

28Lpgﬁﬁ&éicﬂ%p%ééhé‘ééﬁﬁﬁa%%@?%%?ec%%%ﬁut%?éﬁ‘%ﬁé‘?“%ﬁ%f‘%%?&?@%?r WE2'B X'
(R2) p phoNmR)etticasd dlyyl 2fbup naybe pt=gitdraahwdscichenebieyclic.N- | - v and
prodrugs  t hereof . m . Each Et 140 Qv |1y is abto7
menber edd‘é‘g)ﬁﬁ‘?%?flé?fﬁ%mﬂ%g&t 18y VESP gbﬁrﬁﬁg%%a}h%% gf#%# menber ed

sat ur at egnsabstiAsEdiyl ot 4l dadhewbe tengne bi differbnt); npao-rdissbstiitedunsat ur at ed

carbon ring, bjcygli at r.ynsat ur at hng, or 1-8
hydr'ocarﬂ%’ﬁ% %@Fﬂgmwﬁe@@’gﬁgﬁeﬁﬁﬁg O\?Ag?lﬂﬁgﬁg@%%éh%re het ero groups
sel ect edefisfaed Mariabts tiereocB( 0) , and S(02) which nmaybe saturated or

unsatlurat ed. 10
0

Bach R? and R’ individually is H, ~(CH;);OH, -C(Q)OR’, -C(O)SR, ~(CHa)a
C(O)NRRY, -O-C(0)-O-R’, an amino acid or a dipeptide,

Bach Ris H, R, -CR")R®)-(CH,),-0-C(O)-R’, «(CH,),-CRNHR®)-0-C(O)R’, -(CH2)u-
5 CRHR?-0-C(0)-0-R’, or -CRNRHCH:):-0-C(0)-0-R’,

Each R7, R® and R’ individually is H, alkyl, substituted alkyl, aryl, substituted aryl,
alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, heterocycle, substituted
~ heterocycle, alkylaryl, substituted alkylaryl, cycloalkyl, substituted cycloalkyl, or
20 CH,COsalkyl.

The present invention also relates to pharmaceutical compositions containing at

least one of the above disclosed compounds and their prodrugs.

25 A further aspect of the present invention relates to a method for inhibiting trypsin-
like serine protease enzymes, such as thrombin, factor Xa, factor VIIa, TF/VIla, and
trypsin in a patient which comprises administering to the patient an effective serine

protease inhibiting amount of at least one of the above disclosed compounds.



1 g DEC 2006 WO 02/34711 PCT/USOL/32 82 Ris -CHCH R2, -C CGR2,

-Q(R 2)=CH2, -C(R2)=C(R3), -CHNR2, -C(R2)=N-R3, 4-7 nenbered saturated or
unsat urated carbon ring systemvvlth or w thout substltulti ,. 4-7 menbered
saturated or unsaturated hetero ring systemwth or wtt‘ﬂoﬂ@ﬁﬁostitution
or chain of 2 to 8 carbon atons having 1 to 5 double or triple bonds W|th
subst it ut WH8AY1ke| ected from R, R2, or R3. Preferabl ’&]CT’?Wé&észlt _ R2,
or R3 do not include -(C2-4 al kenyl)-CI)Z-CI-S al kyl, -(C2.4
al kenyl )-C02-d -S al kyl -phenyl, and -(C2-4 al kenyl) - C02- Cl 8 alkyl-O-Cl -4
alkyl. R is H -R -NO&2, -CN, -halo, -N3, -C 1-8 alkyl, -(CH2)nCO2R2,
-C2.$ al keny Bﬁmbjectsmnd@@@hﬁgw@mwscmm%u bﬂ(b@)e(f@fk)lm al kyl

B A et LG NG LT

-C(O)m,sheﬁhiaaaueu(rmaa@(e@ﬁapmwmymmwbm e UPYansubstltut ed

(CH2)"-cycl oal k t ut ed H?ﬁ éﬁqng wapghyl , or
subst i tu ﬁraﬂ?néjﬁ@ ?IF? QR %%Pﬁe e%gé%?gv c)h[a‘snay be saturated or
15 unsat hiake the invehtionlis eapabipbf bthatan«i\ﬂu:ﬁaremlembsdlalewcandétsrs@"mjﬂ of nore than 5

atons, then mis i e ) rin For
i nst anced?t?ﬂsta’ﬁ?é’a?ﬁ%}?g"flnéo 03{’%9 Oggér? & %Q&C{S hV%dﬁ’?é((i}elgzglftm h%m - hgl 0,
-al kyl, mlaadv@ﬁ{ohy IAccordiGEiR) the dextudptioh is to wezmmbnmmmmwam 1.4 Ph
N( S02- CI 2-alkyl)2, -CQCHRL)n-OR, -(CHR )"-heterocycle,

- (CHR ) ni@s BEHREVE.  (CHR ) n- NH- SRR, - (CHR ) . - Ph- N( S02- Ct - 2- al ky1) 2,

- (CHR) n- C(O)(CHR‘) NHRI -(CHR )n-C(S) (CHR ) NHR , - (CH2) nQ(CH2) nCH3,

-CF3, -C2-s acyl, O al kyl ,

- ( CHA) n- O(CHZ) n eaﬁ %avar‘?%‘%{ggq]ﬁ%&%tﬁ%% n S(O-al kyl

-(CHR )n S(02)-al kyl,.-(CHR )n-S(02)-NHR3, -(CHR3)n N3, (CHR)nNHR4 2to8
carbon atom M%&t@h&b@re@ﬁﬂﬁﬂi@nﬁbm&ﬂa@s td(oothj:cmnmgmenzedtbwﬁ& carbon atom

al kyne chain having | to 5 triple bonds, substituted or unsubstituted-
(CHR3) n Iﬂé"f“é‘raocycl e, or substitdted or unsu:_bstltut ed- (CHR3) n cycl oal kyl

whi ch may be saturated or unsatyrated. 19 C 2006 WD 02/ 34711

PCT/ 4Ys01/ 32582 When n i re an t he 'substjtutions R and R3 may be
sane or different. %Rmfn -y ks

X (R2) ; pharmaceutically
20 A l P acceptable salts thereof;
| Vi— L—V and prodrugs thereof.
X
25 ' ‘ @
| (A),

EachE'and L indiﬁdually is a 5 to 7 membered saturated or unsaturated carbon ring, 5

30  to 7 membered saturated or unsaturated hetero ring, bicyclic saturated or unsaturated
carbon ring, bicyclic saturated or unsaturated hetero ring, or 1-8 hydrocarbon chain which
may be substituted with one or more hetero groups selected from N, O, S, S(0), and
S(0,) which may be saturated or unsaturated.

10



R3is H -0OH ' CN substituted al kyl, -C2_8 al kenyl, substituted or
unsubstituted cycloalkyl, N(RL)R2, or 5-6 nenbered saturated substituted
or unsubstituted hetero ring. 5 NR2R3 may forma ring systemhaving 4 to 7
atoms or may be bicyclic ring. The ring system may be b§ DE&ElbOn or hetero
atoms and further it may saturated or unsaturated and also nmay be

substit ut eYO8¥34IHsubstituted. io Wis a direct bond, - GQYEUSII282%-CR2-
-CR2=CH, -CR2=CR2-, -C=C, -OCHR2-, CHR2-O, -N(R2)-C(O-, -C(O-NR2)-,

N(R2)-CH (R3)-, -CH2 N(R2)-,. -CH(R)-N(R2)-, -S-CHR2-, -CHR2-S-,
-S(02)-N(R2) -, - N( R2).5 (CH - == NRZ | s -5602) -,

- ReG( O N -CHRERAET o1, € CE RN O Ro) -
NR2O-, N sdrsafdfatadSr ShIRZSER carbohTing Aystéin with bowihowesvbgitewnsh ur at ed or

unsaturated carbon ring, 5 to 7 nenbered satuyrate or %&%gﬁg%;at ed hetero
ring, bi oyetleredrsaigpted ormaspuraiedholrp fipg SYSET Wikl R FtACUC SEESUETOR OF v
al kyl aryl)ghaﬁ(rygbm cTﬁéﬂt&ﬁWAMﬂr@|5|@MﬁMé or téihls Guntls vadhlsybstitukiogs or  al kyl anmi no.

20 each I 'ndi vi du Is,a direct bond,,substhtuted or. upsubstituted Cl4
met hyl £nesetehtad from® ', R Prﬁh??efge@)”,th@(’&?’%o’r%woBcgr‘ﬁc ‘fdﬁr{%“one or two CL.
substit ut _Assbsiid U alkem1 DL0g; Akbaiphényl, Xndt{Cdi ilkenyD1@O:pl aces may
be sanme oggeé‘?”;)fdé‘rie%lh's.mﬁi’i Es@’gH -ha)P%, SN, -NH2, (CH2) n C{ =NR4) NHRS,

- (CH2) . - NERAIkyl-Z5C{Gillyl. NHC(=NR4) NRS, - (CH2). OR4, d _s substituted or
unsubstituted al kyl, substituted or unsubstituted ring systemhaving 4 to

cel octod REisi, B B0, Birabe selolpRIBRe A S OHRLES 2006 WO
 groupd pr B R e ey oh ol @ie at o, b
i's 1 or hi(GHeRO(GHR2ryls NRBY c(qféhﬁ%zg'(GHZ)mﬁ?‘eil&mé) atsg IFh%ilg{o’r exanpl e,
if the ri [}Q(Rb%(@z)ﬁi, QR 2R3 he(dHRY(CR,). NE)C®)RE, AN@RYCR’REl ected from R .
substituted or unsubstituted (CHz)s-cycloalkyl, substituted or unsubstituted (CHz)a~
phenyl, or substituted or unsubstituted (CH,)p-heterocycle which may be saturated or

15  unsaturated.

- mis 1 except that when E! is a cyclic ring of more than § atoms, then m is 1 or higher,

depending upon the size of the ring. For instance if the ring is 6 atoms, m can be 1 or 2.

20 R?is H, -halo, -alkyl, -haloalkyl, -(CHz)x -phenyl, -(CH;);.3-biphenyl, -(CH)14-Ph-
N(SO,-Cy.z-alkyl), -‘CO(CHRI),.—OR‘, -(CHR"),-heterocycle, «CHR'),-NH-CO-R',
(CHRY)n-NH-SO.R", -(CHR")s-Ph-N(SO»-Cy-alkyl), -(CHRY),-C(O)(CHR")-NHR',
(CHR"),-C(S)(CHR")-NHR, -(CH2}:O(CH;):CHs, -CFs, -Ca5 acyl, -(CHR"),0H,
(CHR'):CO;R, -(CHR);-O-alkyl, (CHR")y-O-(CHz)-O-alkyl, (CHR );-S-alksl,

25 «(CHR)y-S(O)-alkyl, (CHR');-S(0z)-alkyl, -(CHR')o-S(02)-NER’, -(CHR ) N,

' (CHR®,NHR" 2 to § carbon atom alkene chain having 1 to 5 double bonds, 2 to 8
carbon atom alkyne chain having 1 to 5 triple bonds, substituted or unsubstituted- |

‘ (CHR3)n heterocycle, or substituted or unsubstituted-(CHR?), cycloalkyl which may be

saturated or unsaturated.
11



0 is 1 except that when L is a cyclic ring of nore than 5 atons, o is 1 or

hi gher depending upon the size of the ring. For instance, if theringis 6

atons, o can be 1 or 2. 10 Each V and V1 individually is selected fromRl

and N-al kyl substituted carboxam dyl' (- CONHR) where tqﬁt@é&%bﬁr group maybe

straight, branched, cyclic, or bicyclic; N, N disubstit T boxam dyl

(- CONR, R2 WP &¥H7IY) and R2 may be substituted or unsub$CHUSVESFSAl kyl or

aryl and may be the sanme or different); nono- or disubstituted 15

sul fonam des (SO2NHR or - SO2NR1R2); and met hyl ene- or pol ynet hyl ene chai n-

extended variants thereof. Each R4 ,and ,R5 individu Ir nti s H -(CH2)"OH,

- C( O) OR, Whei(10s 8RR, thary it substitytégps Ry rs R ey e SR sh anino acid or a

di peptide, 20 Each R6 is H, R7, -C(R7)(R$)-(CH)n-OC(O -R9,

-(CH2)n-C(R7) (R8)-O-C(0)R9, -(CH2)n R7) (R$) - O : , or

- O( R7) ( R&) is EoHAYLRCIS;s bevjtuter Ryl éézeswﬂm%,(h anﬁs(“aﬁ%*w%%m%ﬁm ly is H alkyl,

substituted al kyloi@e Vs, bdrbd a8t @ Mbatitutefor ahd@itlted Bardrs ting. ut ed

al kenyl ,°Y§E’|2§X‘y|)i‘,*“‘s)3tfs°%?t63‘?e al'kynyl . heterocycle, substituted

het ergocycl e, al kylaryl, substituted aikylaryl, cycloal kyl, substituted

cycl oal kyl 2.0r 2 Ig 1t G2 806 00LQ34124TE] TREANGIS01/ 32 32 R

substit ue RgF’SYJg g’rﬁéﬁg %‘%f“é‘%g%%gm to the gr esent, i nvent i N ontribute to

si gni fi capteymayrika cabiomarthictere gtoms andﬁ‘%#ﬁ%ﬁﬁ?aﬁflqﬁ’ésag’?ée ént i nventi on.

Li sted bel ow are definifi tqarious terns used to describe this

i nventi oﬁf.s"'f“ﬁ}é e %t%}eé#éllm Q‘?bggiueabpl y to the terns as they are used

t hroughout this specification, unless otherwise limted in specific

i nstances, . either indin,guc [ _aR2Raf.t.ceP-eri acger, -QrcHRY-, The term

"al kylP" S@i‘s ére%?oréf{)?%%ht %gébb%dncﬁe chain unszglgézgi tuted hydrocarbon

groups OftCHRY-0-, 2RERCHOR, -SQMIR Yy NBILHAR T 1(H Fvon atons.. The

expression,” 2 19 Y| Freker \ INbadERay| groups of | to 4
SRR e 3P Yy RS SR S(OPNETTY SROINGEY

carbon at er Ims nyl™ a n refe strai ght or
br anched -c{rRNn-NRs HSEE)-5(@pe-RIGRDRan t}%NCé@ﬁﬂgs ‘&9%@81’9 having 2 to 8

carbon at oNkes\R2., .NR*C(=NR2NR?-, NR?O-, N=NCHR"-, or -C(O)NRSO-.

‘15

Elis5 to 7 membered saturated or unsaturated carbon ring; 5 to 7 membered saturated or
unsaturatéd hetero ring, bicyclic ring system, Cis alkyl, Cz alkenyl, Ca-s alkynyl,
alkylaryl, aralkyl, aralkenyl, aralkynyl, alkoxy, alkylthio, or alkylamino.

20 - each X individually is a direct bond, substituted or unsubstituted C,.4 methylene chain; O,
S, NR2, S(0), S(O2), or N(O) containing one or two Ci4 substituted or unsubstituted

methylene chains. X at different places may be same or different.

| B is H, -halo, -CN, “NH, -(CHz)x-C(=NR*)NHR’, -(CH;),-NHRY, -
25 (CHz)NHC(=NRYINR®, (CHy)s-OR", Cr.5 substituted or unsubstituted alkyl, substiruted

or unsubstituted ring system having 4 to 7 carbon or hetero atoms which may be saturated

or unsaturated.

B'is selectéd from B; B! and B may be same or different.
12



15 The ternms "substituted al kyl", "substituted al kenyl" or substituted
al kynyl" refer to an al kyl, alkenyl or al kynyl group substituted by, for
exanpl e, one to four substituents, such as halo, trifluoronethyl,
trifluoromethoxy, hydroxy, alkoxy, cycloalkyloxy, het %mg} Eﬁoxy, 0Xo,
al kanoyl , aryl oxy, al kanoyl oxy, am no, al kyl am no, aryl ,U .
ar al kyl amY¥92/371d| oal kyl armi no, het er ocycl oami no, di subB¢VPWEEHS A nes in
which the 2 20 ami no substituents are selected fromal kyl, aryl or aral kyl,
al kanoyl am ne, aroyl am no, aral kanoyl am no, substituted al kanol am no,
substituted arylam no, substituted aralkanoyl am no,,t t}‘l ng s | kyl t hi o,
ary| t hi OTheas mblyd mbredhaneye similriayIdifBrent R gioBpESEr S8 Hi>d' 12 &1 Byl t hi ono,
aryl t hi ono,. aral k i : I if &P ¥lasidiic @iny bf maveahadnyfl sul f onyl ,
sul f onanf¥g4° f}g?&rgn%@m%s atgu ?s/#?étjlu%e sfjllff onamwdo, ﬁi tro, cyano, carboxy,
car bany! at3fms.( BorgxarGiblifihe risgds Statamp peacker ity (e. g. CONH. al kyl, CONH aryl ,
CONH arallcyl or cases where there are two substituents on the nitrogen
selected fromal kyl, aryl or aral kyl), al koxycarbonyl, aryl, substituted
aryl, sqguand @ldne and heterocycl os, such as indolyl, imdazolyl, furyl,
thienyl, thiazolyl, pyrrolidyl, pyridyl, pyrimdyl and the |like. 14 19 DEC
2006 WO 02/ 34711 PCT/ US01/ 3282 Where noted above where the substituent is
further gubséledtadifedaRt. Wi ll be with hal ogen, alkyl, alkoxy, aryl or '
aral kyl : The term "hal ogen’ of = " I8, o ik Yer higker degthding ne, brom ne
and i odi QdS ﬁ@%@é“t‘” %ﬂ%aar?’?ﬁc rget??r%glfaﬁ:rrgﬁgcycl ic or y icyclic aromatic
hydr ocar gén e eigpsf théwdng. Ryr Bistance] if theaingdn® atewpn® PHOe h& +i ng portion, such
as pthPy'I, napht hyl ,” bi phenyl and di phenyl groups, each of which may be
substituted. 10 The term "aral kyl"” or "al kyldryl" refers to,.an aryl group
Bonded digagngdwhmmmanmselmgdﬁgnabpgdlga&ul%zbstﬁé?ﬁz%ﬂb°6@’é‘§igﬂaet hyl . The
term"substituted apyl; or "s | J L] c. orb@dyelig NNN- an aryl group
or al kyI%@ngﬁﬁaé&%f$?‘mméy% orb%é?én%%gw one, tyg c?our substituents
such as afidehtintdbeatixamidylt GONRIRawhertiRi a9d Repjay beSoeHRth By,
trifluoronmethyl, hydrox a j : o bpdiyubstatedr ocycl ooxy,
g S RS e RS o

al kanoy! ,unsyys am no, arallcylam no,_ .hydroxyal kyl,

ani nogl kydyifoRziie eI GNHR ol BORNR R lahmythylens- peppfimeR@esEFRY | ani no,

extended variants thereof.

Each R* and R® individually is H, -(CH3),OH, -C(O)OR®, -C(O)SR®, -(CHa)
C(O)NRR?, -0-C(0)-O-R’, an amino acid or a dipeptide,

20 '
Rach R®is H, R, -C(R")®?)-(CHz)-O-C(O)-R’, (CH)e-CR")R?)-0-C(OR’, -(CHa)n- |

CR")(R?)-0-C(0)-O-R’, or [CRRE)-(CH2)s-0-C(0)-0-R’,

Rach R, R and RS individually is H, alkyl, substituted alkyl, aryl, substituted aryl,
25  alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, heterocycle, substituted
heterocycle, alkylaryl, substituted alkylaryl, cycloaikyl, substituted cycloalkyl, or

CH,COzalkyl.

13



het er ocycl oam no, dial kyl am no, al kanoyl am no, thiol, alkylthio,

cycl oal kylthio, heterocyclothio, ureido, nitro, cyano, carboxy,

car boxyal kyl , carbanyl, al koxycarbonyl, 20 al kylthiono, arylthiono,

al kysul fonyl, sul fonaniido, aryloxy and the like. The sub$El g0ient nmay be
further substituted by hal o, hydroxy, alkyl, al koxy, aryl, substituted
aryl, subQ9tdtiéd al kyl or aral kyl. "Substituted benzff¥UPEBEFL to. a
benzyl group substituted by, for exanple, any of the groups |listed above
for substituted aryl. 25 The term "cycloalkyl" refers to optionally
substituted, -saturated cyclic hydrocarbon ring systens preferably

cont ai ni Rguﬁstmmnegwuplsgmpbmﬁ Busuenizo grembsent Hp’éiiﬂqﬂlc%m byia toc may be further

fused with n t € nlcleRPinvéR68AP! ary groups include

cycl opr oS 1“6@3 %baﬁf;dla%gw&aq open?{?P%gggh Rexyl - cycl oheptyl , cycl ooctyl

cyclodecyl cycl ododecyl and adamantyl. Exenpl ary substltuents i ncl ude one
mor e 06 Q2/ 34 / nedK Ytk g,roups as

descrl beg“%@é\?g’w %?d%%xéu%?v& %&%r%%séggﬁg%gﬁﬁéﬁgﬁézve as al k kyl

substistu ﬁ@igtﬁtlonf{appl? Qfﬂr’]ﬁ: teﬁyshsagé}k@myded threxfghos thinspepifitationd Ynless ubst i t ut ed,

unsaturated c 2 carbon r.l.n Saabby eqptaining 1 to 3

ri ngs and“@“"? e %egﬁﬁoﬁ‘sﬁ e, Exl(hlgmﬁlzgfd& groﬁgéa‘?{ ncl ude cycl opent enyl and

cycl ohexenyl. The terns heterocycle "het erocyclic" and "heterocycl o"

refer to an (r)l ! ‘}%’gﬁ%ﬂ%{!” Eegﬁﬁ fo ke rggpdr bia'fﬂl:ﬂeﬁ f@ﬁﬁ Hisabaitht@f nydRe b at ed,

aronatic or exagphe V\/mchls4t07
nenber ed digpe 65 Tlol20,carbok atoiht, pmt‘aﬂab]yddo Bicarpor dtoms. GFhe EBpressions loWee mher ed

tricyclic ring syste as at t eroatomin at |east one
carbol AlGIIEBHE] nhﬂ‘t? ‘fﬁgkﬂ ﬁgﬁocfa&gﬁet}aﬁgt erocyclic group
cont ai ni ng a het eroat om may have 1 2 or 3 heteroatons selected from
nitrogen atons, oxyge Q u fur, tdge nitrogen and

sul fur het er oAP®IFED ‘rﬁril‘eﬁylsﬁndo aﬁfert% ag%?%tbr%% the 15 nitrogen

het er oat %mt&mgﬁomdn@aipbyyplh:mﬂgha»ummuoﬁedrbm'#emhet erocyclic group may
be attached at any heteroatom or carbon atons. Exenplary nonocyclic

het erocyclic groups include pyrrolidinyl, pyrrolyl, indolyl, yrazol yl ,
oxetapyl, pyr %@Eelnﬁy“substmﬁtetaﬂm'ly,l“Suhsnmt&dzlkbnyﬁiwr substifutes Aol 45fFL. oxazol yi

ohi Sﬁﬁ,‘f."lﬁoﬁ'&;%ﬁ, sty St boub SRAREGL ), or kA8 ok o Al ALY

such as halo, tnﬂuoromethyl tnﬂuoromethoxy, hydroxy, alkexy, cycloalkyloxy,
heterocyclooxy, oxo, alkanoyl, aryloxy, alkanoyloxy, amino, alkylamino, arylamino,
aralkylamino, cycloalkylamino, heterocycloamino, disubstituted amines in which the 2
20 amino substituents are selected ffom alkyl, aryl or aralkyl, alkanoylamine, aroy}amino,
aralkanoylamino, substituted alkanolamino, substituted arylamino, substituted
aralkanoylammo thiol, alkylthio, arylthio, aralkylthio, cycloalkylthio, heterocyclothio,
alkylthlono, arylthwno, aralkylthiono, alkylsulfonyl, arylsulfonyl, aralkylsulfonyl,
sulfonamido (e.g. SO,NH,), substituted sulfonamido, nitro, cyano, carboxy, carbamyl
25 (e.g. CONHL), substituted carbamyl (s.g. CONH alkyl, CONH aryl, CONH aralkyl or

cases where there are two substituents on the nitrogen selected from alkyl, aryl or

aralkyl), alkoxycarbonyl, aryl, substituted aryl, guanidino and heterocyclos, such as
indolyl, imidazolyl, furyl, thienyl, thiazolyl, pyrrolidyl, pyridyl, pyrimidyl and the like.

14



i sot hiazolidinyl, furyl, tetrahydrofuryl, thienyl, thiophenyl, oxadiazolyl,
pi peridinyl, piperazinyl, 2-oxopiperazinyl, 2-oxopiperidinyl,

2- oxopyrrolidinyl, 2-oxazepinyl, azepinyl, 4-piperidngI eééidyl,

di hydropyridyl, N-oxo-pyridyl, pyrazinyl, pyrinidinyl, S35k ieMzinyl
tetrahydropgranyl, t et r ahydr ot hi opyranyl , tetrahydrothro ranyl sul fone, 25
mor phol i nYWO %¥¥’Hnor phol i nyl, thi onor phol i nyl squoxrd@ %ﬁ%ﬁ?pholinyl

sul fo.ne, 1, 3- dixolane and tetrahydro 1, 1-dioxothienyl, dloxanyl

i sothiazolidinyl, thietanyl, thiiranyl, triazinyl and trrazolyl and t he
like. 16 19 DEC 2006 WO 02/ 34711 PCT/ USO1/ 32382 Exenpl ary bicyclic

het er ocy @Wtiefe x@rdduxbsm wickattiesibstitzett ki fautiir ubstitisd towkh bowifh halogsenz ot hi enyl

qui nucl i y U|n nyl . quinolinyl-N-oxide, .tetrahydroi soquinolinyl,
isoquino(["“j];kglyf‘u‘:o %é§%l benzopyranyl, indolizinyl, benzofuryl
chr ononyl , cournarrnyl crnnolinyl qui noxal i nyl, i ndazol yl,

pyrrolapridyl furo ldln L 1SMS S L ur ' 3-

furo[ 3, 1- b] pyT‘i‘eth’ﬁ%/I °§Fn % 2[( Ir1355] p;l?l ?#ﬁ%é‘,ng’ﬁ#ﬁéégg slg?ih%ol yl,
diyhygroquinazolrnyl (such as 3 4- di hydr o- 4- oxo- qui nazol i nyl ),

benzi sot hi azol enzi ol ben odrazrwv

benzot hi opyr a tembte)ﬁﬁ gf ?’ég’ °°y°1‘8é’ﬁ§‘6¥/°.1 ory ch@?%é%r o%t%né’sgfuryl
dlhydrObﬁﬂﬁﬁéBﬁéﬁmﬂmbddhﬁnﬁmpmeﬁagthbmym&n¥bhﬁWﬁnh@ﬁWbb&hzmdﬁmbpyranyl

sul fone, di hydr obenzo yra » i sochromanyl, to isoindolinyl,
naphthyrﬂ&ﬁﬁ@ﬁg“ﬁﬂﬁﬁ E&anﬁgﬁé?ﬁﬁ%kﬁ purinyl, pyridopyridyl,

qui nazol i nyl tetrahydroqurnollnyl thelnofuryl t hi enopyri dyl,
thlenothlenyl and the_ || sub e or nore
al kyl10gr oups Egeﬁgggc?%oﬁﬁg?%g?ﬁé °oar“aﬁ)6 g?%dgghg%?ggrﬁ%ed above as
al kyl Subg biid/ 8B suchiad bz turphédethyhbove- descrrbed definitions, certain
enbodi nents are preferred Preferred al kyl groups are | ower aIkyI gr oups
containing 1 to about 8 carbon, and nore preferably 1 to about 5 carbon
atons, and. cathﬁmﬁkggggmbdm@raﬂchﬁdﬁmhamkﬂawrhy&kﬁ@an%mﬁ@WQﬁQaj al i phatic

R e
t-butyd . psste kg, o, diffdidnddtory,atikydramsthyl, hydroxy, alkoxy, azido,

cycloalkyloxy, heterocyclooxy, alkanoyl, alkanoyloxy, amino, alkylamino, aralkylamino,

hydroxyalkyl, aminoalkyl, azidoalkyl, alkenyl, alkynyl, allenyl, cycloalkylamino,

heterocycloamino, dialkylamino, alkanoylamino, thiol, alkylthio, cycloalkylthio,

heterocyclothio, ureido, nitro, cyano, carboxy, carboxyalkyl, carbamyl, alkoxycarbonyl,

20  alkylthiono, arylthiono, alkysulfonyl, sulfonamido, aryloxy and the like. The substituent

may be further substituted by halo, hydroxy, alkyl, alkoxy, aryl, substituted aryl,

substituted alkyl or aralkyl. “Substituted benzy!” refers to a benzyl group substituted by,

for example, any of the groups listed above for substituted aryl.

25 The term “cycloalkyl” refers to optionally substituted, saturated cyclic
" hydrocarbon ring systems, preferably containing 1 to 3 rings and 3 to 7 carbons per ring
which may be further fused with an unsaturated C3-Cr carbocyclic ring. Exemplary
groups include cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl

cyclodecyl, cyclododecyl and adamantyl. Exemplary substituents include one or more
15



group i s phenethyl. Exanples of suitable cycloal kyl groups typically
contain 3-8 carbon atons and include cyclopropyl, cyclobutyl, cyclopentyl
and cycl ohexyl. The aromatic or 25 aryl groups are preferably phenyl or

al kyl substituted aronmatic groups (aral kyl) such as phegykr ¢ghg 3 al kyl such
as benzyl. The N-heterocyclic rings preferably contain 3-7 atons in the
ring and aWONE#EHoat om such as N, S or 0 in the ring. BCAMIPIERSRf suitable
preferred heterocyclic 17 19 DEC 2006 WO 02/ 34711 PCT/ US01/ 32582 groups
are pyrrolidino, azetidino, piperidino, 3,4- didehydropiperidino, 2-

met hyl pi peridino and 2-ethyl pi peridino. In addltlon bove

subst i t utlkgrsoupaas fesetibpdeaboeapiPng QLo rqups dyscrifgd 2 ‘IVB\%? | kyl, | ower

al koxy an 81h§g substituted | ower al koxy. 5 Exanples of sone preferred B
groups inc HC( =NH) NH2, -C(=NH) NH2i NH2, various N-substituted
variants, and assorted prodrug derivatives. Prodrug fornms of the conpounds
bearing vario LI& S QuyamAteDsyclity dr azi no,

guani di no, ﬁ@hé%é,é%ﬁ%?ﬁﬁg“%ﬁé?@oé@?%@fﬂﬁgﬁﬁhe follomngg to types of
deri vat i w&ommmwﬁeﬂs,@rmﬁﬂ prtaiting hto 3 ringa e GFBPHFEH8s ubst i t ut ed or

unsubst i : YWenvinet erocycl e,
al kyl aryl dlﬁfy f(&p’sar a‘%/(L °?4‘ﬁ ﬂ(eﬁ@w]g?fb}s@ e(1:1}3,/cl oal kyl, or cycl oal kenyl
groups as defl ned begi nnl ng on page 7. (a) Carboxam des -NHC(O R 15 (b)

Car banmat es ckCac Acy MB@M DfRPC(O R 20 (d)
Enam nes, -NH%EEC{EQ& % yél WF&%&W@) (e) eéé hi ff bases, -N=CR2
(f) Mannisabstibasi fillyfsatomtedar matumt@earemmmm@ggwmmﬂawm 25
1 ¢ i L S R0 oL B ARLIMAMNES Al EndliBaSBGLL IPOIES oo
31, 318; xﬂd;mlg&sl thibyclic ring ystead, WhicROs Daghona hagators in Zdgast opfy et ¢ ogen
function ¢onyerlede e PEERALNG ol AGSBey e blokR bintfifink 3 nABSatbRmayor €) Of the
ni t r ogen B ETER0E L oufﬁflg ?ﬂﬁ & R %i ﬁ

’ have 1,2 0r3 heteroartrfms selected from nitrogen atoms oxygen atoms and sulfur atoms,

)

where the nitrogen and sulfur heteroatoms may also optionally be oxidized and the
15  mitrogen heteroatoms may also optionally be quaternized. The heterocyclic group may be

. attached at any heteroatom or carbon atoms.

Exemplary monocyclic heterocyclic groups include pyrrolidinyl, pyrrolyl, indolyl,

pyrazolyl, oxetanyl, pyrazolinyl, imidazolyl, imidazolinyl, imidazolidinyl, oxazolyl,

20  oxazolidinyl, isoxazolinyl, isoxazolyl, thiazolyl, thiadiazolyl, thiazolidinyl, isothiazolyl,

~  isothiazolidinyl, furyl, tetrahydrofuryl, thienyl, thiophenyl, oxadiazolyl, piperidinyl,

| piperazinyl, 2-oxopiperazinyl, 2-oxopiperidinyl, 2-oxopyrrolidinyl, 2-oxazepinyl,
azepinyl, 4-piperidonyl, pyridyl, dihydropyridyl, N-oxo-pyridyl, pyrazinyl, pyrimidinyl,
pyndazmyl tetrahydropyranyl, tetrahydrothiopyranyl, tetrahydrothiopyranyl sulfone,

25 morphohnyl thiomorpholinyl, thiomorpholinyl sulfoxide, thiomorpholinyl sulfone, 1,3-
dixolane and tetrahydro-1, 1-dioxothienyl, dioxanyl, isothiazolidinyl, thietanyl, thnranyl

triazinyl and triazolyl and the like.

16



18 19 DEC 2006 WD 02/34711 PCT/ USOL/ 32582 Prodrug fornms of carboxyl -bearing
conpounds of the invention include esters (-CO2R) where the R group
corresponds to any al cohol whose release in the body through enzynatic or
hydrol yti c processes woul d be at pharmaceutically accepi @lgflz]dpgvel S.

Anot her prodrug derived froma carboxylic acid'form of ntion may be
a quater 4@ 92Hat type RC(=0) OCHN- X 10 of structure P§EIENESY by Boder
et al., J. Med. Chem 1980, 23, 469. 15 Exanples of sone preferred groups
for Ware -CH2CH2=, -CH=CH, -C=C, - CH2CH2CH2-, -CH2CH=CH-, -CH2C=C-,

- CONH, - CH2CONH-, NHCONH 1 CO\IHCO - CONHCH2-, - C(=NH) NH CHZC( =NH) NH-
NHC( =NH) NH- |, ExBHblal-bilcychll:ﬂteroe}Gm\m include®engathiazniyb EPEPEAzOlYL SOPNHCH? - |

S iR i R Ao R e A - O

-04(®2Fb56§aﬁ%hnﬁx@dmhﬁeazelfyl sawepypumol, emdowngrmp@nmnchtvmahﬂ V1 are N-al kyl
substituted r hox e straight,
br anched®® ﬁ m&?? ﬁw@ﬂ%\l %%W?le%ﬁr l{h%d éontpg’gﬁi;a gsm}é%)o ten carbons;
Ll R ke e

EUBZ??ES?%J” o e i, sare. o
di f f er eniyt Y%tﬂﬁ‘&laz 1oy, Sg%’t?égﬁ‘%ﬁ‘&’ g&i‘ %%%“E‘g’f?%‘égﬁfﬁﬁ& - SC2NRI R2) :
o) Sappesy ‘éfi’fzz?“cmhﬁﬂ% &"ﬁﬂ"’f g;aﬁ’“‘; “‘”%&”’“%m%g@z% \RIR2 (whe

. ren
=1-4), -mmlyl 6%79}@ 19 19 DEC 2006
\é\bongtz)tﬁgéﬁof theM?%gsem &aﬁﬁb ti.0 lezr?giﬁbltlj% t mmm}]flomﬁy?fo(rﬂ the
phar nic e ifoindelinyg; a@ﬁ%@%ﬁ 8}\;&‘?1?}6? HIPE° ﬁ }g’alﬁ'gdgégi 4 and

quinazolinyl, tetrahydroqumohnyl theinofuryl, thienopyridy}, thienothienyl, and the like.

Exemplary substituents include one or more alkyl groups as described above or
one or more groups described above as alkyl substituents.

15
Within the above-described definitions, certain embodiments are preferred.

Preferred alkyl groups are lower alkyl groups containing 1 to about 8 carbon, and more
preferably 1 to about 5 carbon atoms, and can be straight, branched-chain or cyclic
saturated aliphatic hydrocarbon groups.
‘ Exa.mpleé of suitable alkyl groups include methyl, ethyl and propyl. Examples of
branched alkyl groups include isdpropyl and t-butyl. An example of a suitable alkylaryl
group is phenethyl. Examples of suitable cycloalkyl groups typically contain 3-8 carbon
atoms and include cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl. The aromatic or
25 aryl groups are preferably phenyl or alkyl substituted aromatic groups (aralkyl) such as
phenyl Cy.; alkyl such as benzyl.

The N-heterocyclic rings preferably contain 3-7 atoms in the ring and a
heteroatom such as N, S or O in the ring. Examples of suitable preferred heterocxclic
17



bases. Exanpl es of suitable acids include hydrochloric, hydrobrom c,

sul phuric, nitric, perchloric, fumaric, maleic, phosphoric, glycollic,

| actic, salicyclic, succinic, toluene-p- 5 sulphonic, tartaric, acetic,
citric, nethanesul phonic, formc, benzoic, malonic, DEC 2006

napht hal ene- 2- sul phoni c,. trifluoroacetic and benzenesulp%onlc acids. Salts
derived fr¥e0%pdtopri ate bases include alkali such as F&HUSHE¥Y anmoni a.
10 It is of course understood that the conmpounds of the present invention
relate to all optical isomers and stereo-isoners at the various possible
atons of the-nolecule. 20 19 DEC 2006 WD 02/ 34711 PCT/USOl/32 82 The

synt het i groupudrepyrtadiitionagetiding, ipipeidinp Sufhéidehydropippidina2( 1) are described in

tpe ol Oyggpgpe%giaﬁ '{@-eﬁ?@ﬁ%ﬁﬁﬁﬁﬁgﬁ&ﬁgﬁgéw&%%ﬁ%oﬁ%&gg%g@%S'BB g— Lor

of | 3f FRElo SEEGEH3CHBY, lowerGBETMverrikpxygang hale sulptituted lowes 259%Y- 39, R s v v
CH3 COMEM CO3MEM 2¢, 8¢, R =---~ /--CH3 2h, 3h, R 4 ~~. .JJ MEM =

CHZOCI-|2C|-|20CH32d 3d R2, 3i, R"-CHzCH3 2e N%HSZ:L 3j, R
\\// GH3 Examples of some preferred B groups include ~NHC(=NH)NH,, —C =

NH,, various N-substituted variants, and assorted prodrug derivatives.

Prodrug forms of the compounds bearing various nitrogen functions (amino,
hydroxyamino, hydrazino, guanidino, amidino, amide, eic.) may include the following
10  types of derivatives where each R group individually may be hydrogen, substituted or .
unsubstituted alkyl, aryl, alkenyl, alkynyl, heterocycle, alkylaryl, aralkyl, aralkenyl,
aralkynyl, cycloé.lkyl, or cycloalkenyl groups as defined beginning on page 7.

(@) Carboxamides, -NHC(O)R
15 ,
(b)  Carbamates, -NHC(O)OR

(¢)  (Acyloxy)alkyl carbamates, ~-NHC(O)OROC(O)R
20 (@  Enamines, -NHCR(=CHCRO:R) or -NHCR(=CHCRONR?)
(e. Schiff bases, -N=CR;

63) Mannich bases (from carboximide compounds), RCONHCH;NR;
25 S _ :
. Preparations of such prodrug derivatives are discussed in various literature
sources (examples are: Alexander et al.,J. Med. Chem. 1988, 31, 318; Aligas-Martin et
al., PCT WO pp/41531, p. 30). The nitrogen function converted in preparing these

derivatives is one (or more) of the nitrogen atoms of 2 compound of the invention.
18



O p C2CH3 3a AKONR H 6a ,: H3 CH3 21 19 DEC 2006 WO 02/ 34711
PCT/ USCL1/ 32582 Schenme 2 Ba D-1 or BnO CHO BnO CO-H +3a D-2 R B(OH), CHO
H3C0= 1 HCOC 7 0 O B | F CF=SOC=0 Y~oy CO=MEM HO CO=MEM Boo , CO ME. M B-2

C | H CRiilHHCOECDY N 00 0 iS 10 9 22 19 DEC 20060MOM0R/ 34711
PCT/ US01/ 32582 Schenme 3 H H SO2CF3 SQ2CF2

WO 02/34711 PCT/US01/32582

Prodrug forms of carboxyl-bearing compounds of the invention include esters
(-CO2R) where the R group corresponds to any alcohol whose release in the body through
enzymatic or hydrolytic processes would be at pharmaceutically acceptable levels.
5 Another prodrug derived from a carboxylic acid form of the invention may be a
quaternary salt type
o -

RC(=0 OCH%/— X
(=0) N

10 R

of structure described by Boder et al., . Med. Chem. 1980, 23, 469.

15 Examples of sorhe preferred groups for W are -CH,CHa-, -CH=CH-, -C=C-, -
CH,CH,CH,-, -CH,CH=CH-, -CH,C=C-, -CONH, -CH,CONH-, -NHCONH-,
-CONHCO-, -CONHCH3;-, -C(=NH)NH-, -CH;C(=NH)NH-, “NHC(=NH)NH-, -NHNH-,
-NHO-, -CONHSO,-, -SO,NH-, -NHSO,CH;-, -SO;NHCH-, ~CH,0-, -CH,0CHz-, |
-OCH,CH,-, -CH,NH-, -CH,CH,;NH-, -CHNHCH>-, -CH;S-, -SCH,CHj,, -CH,SCH;-, -

20 CH,SO;CH;-, -CH,SOCH,-, -CH(CO,H)O and —CH(CO,H)OCHo.

Examples of some preferred groups for V and V! are N-alkyl substituted
carboxamldyl (-CONHR) where the alkyl group may be straight, branched, cyclic, or
bicyclic, and typically containing up to ten carbons; N,N-disubstituted carboxamidyl (-

25 CONR;R; where R; and R; may be substituted or unsubstituted alkyl or aryl and may be
the same or different); mono- or disubstituted sulfonamides (SO,NHR or —SO:NRiR2});
methylene— or polymethylene chain- extended variants thereof such as —(CH2);CONHR;,
«(CH,)CONR; Rz, -(CH2),SO;NHR;, -(CH2):SO2NRR; (where n = 1-4), -NHC(O)R, -
N(R{)C(O)R;, NHSO:R, CH;NHR, CH;NRR:.

30
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CO2H CO2Bn CO2Bn CO2Bn  CHO CHO CHO CO2H 12 13 14 15 A-3 or A-4 SOCF

C02Bn ON 16 23 19 DEC 2006 WD 02/34711 PCT/ 1JS01/ 3232 Schenme 4 SO2CF2
c2Bn p_| or BnOCHOBD COH +6 D2 E ~H~/ N Brt0OC Bn02C 16 17 0 18
HO CO2MEM HO COMEM BnO COMEM SnOC N *" HOC ~J, Bn02 O1?D?C Zﬁ[ilﬁ 20 19 B-2

FvC02S0 / CO2MEM H 1\ N Bn02C 0 24
" WO 02/34711 PCT/US01/32582

Pharmaceutically acceptable salts of the compounds of the present invention
include those derived from pharmaceutically acceptable, inoréanic and organic acids and
bases. Examples of suitable acids include hydrochloric, hydrobromic, sulphuric, nitric,
perchloric, fumaric, maleic, phosphoric, glycollic, lactic, salicyclic, succinic, toluene-p-

5 sulphonic, tartaric, acetic, citric, methanesulphonic, formic, benzoic, malonic,

paphthalene-2-sulphonic, trifluoroacetic and benzenesulphonic acids.
Salts derived from appropriate bases include alkali such as sodium and ammonia.

10 1t is of course understood that the compounds of the present invention relate to all

optical isomers and stereo-isomers at the various possible atoms of the molecule.

20



19 DEC 2006 WD 02/34711 PCT/USOL1/32 32 Schenme 5 F, CO2SO COZMEM} R - X 1,

D2, D3, D4, D5, D10, D11, or D12 CO2MEM 23X—H, B-(OH)i, Sn(Bu),,
Sn(l\/b),,or Si(Me)3 BhQ2C BnOC 22 024 HI-i ~zRCOH I ~J1 gg\ | g ]
BnO, C BnOC M\// \\ 26 0 25 1-2 "1 NH2 RHOC O 27 24, Re MHC b, Ce, f,
8. SS\VI H SOOh, ~I axc"~ NNI SOOH n, ~CH2 0 P " 9.

WO 02/34711 PCT/US01/32582 v

The synthetic routes leading to the compounds in formula (I) are described in the

following schemes.
Scheme 1
5 H SO,CF,
COCH, A-lor _-COCH, B-lor CO,CH,
B2
A2 B2,
—
CoH 0 N-R o N-R
1 , H
c
. H SO.CEs 23,3a,R= ; 23R="" CF,
{ CO,CH, B-lor COCH; - cn, <]
‘ B2, 2b, 3b, R=_—4CH, 2g,3g,R=
2¢,3¢,R= CH, 2h,3h,R=
COMEM CO,MEM e 3¢ "—C/_ H,

4
MEM = CH,-0-CH,-CH,-O-CH,

O 2
CO,CH,
33-—5—1(——»
o}
6

N—R
H

2i, 3j, R= —CH,CH,

2d,34,R =\__\/\
o
. 2j, 35, R= cn,

2¢,3e,R= CH,

21



SN/ CH CH S C CHZ |

CHz u, OHv W Z=TMs OH CH 25 CH 1 9 DEC

2006 WD 02/ 34711 PCT/US01/ 32582 24, R = (continued) CHO CH3 x, Y. H z,
aa,, N ab, cs~' CH ac, \ adOHC ab' s cxo oxc X CHZ LOG 25, R- li~c 91

a b "/ C% sssoo h aNHC\ SI OH n
Cf|3 Yc/ OHs - CH P12 W

WO 02/34711

Ba

, CH S/ N/
""~CH CH CH ON x Y, 2 igDEc?nuﬁN a6, OH S
PCT/USOI/32382 o

Scheme 2

22



BaOCaae,I af, HOH=C ag, \\ ac, \ ad, f \ HOHC S~/ \ \N S OHS S
oc ah, OH"-"N's 26 19 DEC 2006 WD 02/ 34711 PCT/USOL/ 32 32 26, R= HC
b, \'¢c, / HCb/log, S'S~005k. n NNI SN NOCHI OH n,
CI-12 0, S~~-CH3 Q CH3 OH H3CCH OHCl4 CCOH CH3 Y. ngﬁ’&%‘fgb% ab, Cl143

H(/S\ BhzCj-~ag" [/ \ HOC
WO 02/34711 PCT/US01/32582

Scheme 3

H H SO,CF, SO,CF,
COH CO.Bn CO:B“ CO,Bn
—H B2,
o CHO co H
13
A-3or -
Ad

SO,CF,
CO,Bn

H
o N\/j\

16
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ae, HOHIC S af, SN SS)~~ Bac ah, OHai,N3 27,RH3C a, \ b.
3s00sb, V1 3 76"~kH3CI s\ N NOCH3 n, cx o. F, 4" CH,
/| N~\CH3 / HBCOHV, ZW s, CH2 cg, OH CH3 CH3 27 19 DEC 2006 WD
11 PCT/ US01/32582 27, R = (continued) OH X, CHs Y.q [Pdlogs sa—-N ab,
OHS ae, of HOHzZC a8 ac, = ad, OH/ \ HOHzC

18

[p
T o

[0 ‘ CO,MEM e O COMEM
(e L (s L

HO;C Bnoz

N zoo - o O

WO 02/34711 PCT/US01/32582
' . Scheme 4
SO,CF, .
COBn  pior BuO CHO . Ba0 coA
+6 D-2 O —— .
‘ . .
O ’ﬁ\/‘\ O ”\)\
o 113\)\ BrO,C B0
BT ) °

17

" F,C0,50 ! CO,MEM
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SHOCSSN S 10 ah, OH a" ~\N s Conversion of 24ab K 1-1 25ab 24ac
K, 111 25ac K [|-i 24ae 25ae 24ad K, 1-1 25af 15 The reduction of the
formyl group of 24ab, 24ac, 24ae, and 24ad was acconpli shed mﬁth NaBH4 t o
give corresponding al cohols 24ab-i, 24ac-i, 24ae-i, and]@fpdyg

respective| Later the MEM group. was renoved under acidic condltlons to
gi ve 25ab,W égg IH5ae, and 25af, respectively. E H, | -BTE8R#2si on of
24ad 25ad 20 The al dehyde 24ad was oxidized to acid 24ad-i which was
protected as benzyl ester to give 24ad-ii. MEM deprotection under acidic
condi tions produced 25ad. Conversion of 24ah L, 1-1 25ah The vinyl conpound
24ah was oxidized with GsO4 to gi VE'HESl 24ah- 1 foll owed by acidic

hydr ol ygbso §ﬂ52P®°ﬁﬁﬁdH6@‘QS&W R ¢opied- 1 Conver si on of
24ah 25af e V|nyTzganp@uﬂgsaﬂaa@anmdmﬁydrc _tion with OsO4 gave
di ol 24ah-i.X© e cl eavage of the diol w tR? roducegd al dehyde
24ah4i . The aldeh, on ‘edUEtlon gave al cohol 24ah-i whifch on further
reaction wi t heat P chl oride yiel ded g ¢ 2ffah~>Tv.> The

nesyl ate on further reaction mnth sodi um azi de gave thg c®rrespondi ng
azi de 24ah-v, which on aci diic hydrol ysis produced 25af. (Conversion of 24w
1-1' Q. 25w 30 28 19 DEC 2006 l“

0D @ I>\°-\O/D Ra¥

SO A w00
N . N \] s I T
. - 0 H,
——._ _CH, e e

n, /\?CH2 o, /'—'\ P /E\ q, —_
N T e

H,

C
. c,
CH, . S==TMS
S e CH, t, 2: v, /_:\/OH v, o W, =
/‘Y CH, 25



WD 02/ 34711 PCT/ USOL/32 32 Schenme 6 CF3SO O CO MEM + R -

D4, or D5 CO2MEM 2 | 28 X - H B-(OH2, Sn(Bu)3, or Sn(Me)3 H3CO2C
H3C02c O 11 029 0 r1H2 R/ NJ RCO2H 1-,co02c 31 r~co2c 30 0O [ -2
11x2 | ~ - H2CO0O 3229, R=4a, b, c, CH2d, \ e f

, b, , oas, | FIEHHE O GO
OHC g, h, S 0 29 19 DEC 2006 WO 02/ 34711 PCTI USO1/ 32582 )
CHI WO 02/34711 PCT/US01/32382

X D1, D2, D3,

24, R = (continued)

CHO

% _—/____<CH3 /__\/OH 2, /t‘_\ o — LY (§\
"G’ R & e,

25,R=

¥y bb @ ﬂ\b 7 &n

— — — I, OH
> s/\_()u P /—Y N
4 Lo

n N

/_
Cl{l

X, CH s — OH

ac, ad, Bro,Q ae, a: HOH,G, ag,

| mm d 2/ \§ Horgc i H / )

S

26



b, ~CH3 ¢, CH2 d, ¢ CH 5 NHCCH2OH HOH2C 9. h. SCOO0 10 31, R= e,
~CH=d, / S\ e, \ f - CH a, ~Cbh, CH 1S ~ ~ N3H2C CH20H HOHC 20 S 0
32, RRo 25 a, )LCH, b, ¢, ~CHd, s N H2C CH20H HOH2C 30 g' :S\ \ ,' / 0 K
N, O, 1-1 Conversion of 29g--~ 30g Al dehyde 29g was coqﬁqﬁkgg%to al coho

29g-i by reduction with NaBH4, followed by the reaction

met hanesul WB8A47Ehi ori de to give nesylate 29g-H The ne®HUSHYBER was

di splaced with azide to give 29g- iii and finally, the MEM group was
renoved under acidic conditions to give 30g. K, 1-1 Conversion of 29h-~-
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The reduction of the formyl group of 24ab, 24ac, 24ae, and 24ad was accomplished with NaBH; to give
comresponding alcohols 24ab-i, 24ac-i, 24ae-i, and 24ad, respectively. Later, the MEM group was
removed under acidic conditions to give 25ab, 25ac, 25ae, and 25af, respectively.

Conversion of 24ad ——» 25ad

The aldehyde 24ad was oxidized to acid 24ad-i which was protected as benzyl ester to give 24ad-ii. MEM
deprotection under acidic conditions produced 25ad.

Conversion of 24ah --1-"-I—'1—> 25ah

The vinyl compound 24ah was oxidized with OsO, to give diol 24ah-i, followed by acidic hydrolysis of
the MEM group to produce 25ah. ’

LMKN,OI1
Conversion of 24ah 25ai

The vinyl compound 24ah on dihydroxylation with OsO, gave diol 24ah-i. Oxidative cleavage of the diol
with NalO; produced aldehyde 24ah-ii. The aldehyde on reduction gave alcohol 24ah-iii, which on further
reaction with methane sulfonyl chloride yielded mesylate 24ah-iv. The mesylate on further reaction with

sodium azide gave the corresponding azide 24ah-v, which on acidic hydrolysis produced 25ai.

Conversion of z4w-ﬂ-’—Q—> 25w
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K,N, O, 1
Conversion of 29g ———> 30g
Aldehyde 29g was converted to alcohol 29g-i by reduction with NaBH,, followed by the reaction of
35  methanesulfonyl chloride to give mesylate 29g-ii. The mesyl group was displaced with azide to give 29g-
iii and finally, the MEM group was removed under acidic conditions to give 30g.

1-1
Conversion of 29h———— 30h

K11

29i ————> 30i

The reduction of the formy! group of 29h and 29i was accomplished with NaBH, to give corresponding
 alcohols 29h-i and 29i-i, respectively. Later, the MEM group was removed under acidic conditions to give
40  30h and 30i, respectively.

Compounds of the type 23 and 28, where X = -Sn(Bu);, are prepared using the methods AG-1 or AG-2
30
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19 DEC 2006 WD 02/ 34711 PCT/US01/32582 Scherme 21 CHO Br \ + 130 D2 HW
CH2 H3Cox 163 164 NH E C02H H E? 1 x,co02 HCO2CH2 166 165 1-2 NH O / |
NH2 / | H HORCH2 167 55 19 DEC 2006 WO 02/ 34711 PCTI USOL/ 32532 Schene 22
HO :)O \ AC G H3COC / CHO C02 NOH H3C2C N H2 168 16991FQ 888 F3CO2SO HO

\MH | gB21 / H
WO 02/34711 PCT/US01/32582
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H3C02C H3CO2 172 0 171 0 CHO CO2H 172 + 130 b2 HI N } CC} 02C 173 O
1740 J O~1 NH2 ON142 H1-2 H | / NN HO2C H3C02C 176 0 175 0O 56 19
DEC 2006 WD 02/ 34711 PCT/ US01/ 32582 Schene 23 HO F3C@gﬁ@€@(ﬁl HB-2 HI

H3CO2C / Nv H-COC/ 177 178 R F3CX2SO oc H3~a 179 179 + 130
D2 > ( E ~¢~(\ Boc I \ I~ H3CO2C N H3CO2C
“WO 02/34711 PCT/US01/32582
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180 181 HO Il NH2 O NHz N 1-2,SHH \ oc HO2C H3CORC 183 182 57 19 DEC
2006 WD 02/ 34711 PCT/ USOL/ 32582 Schene 24 F CO SO H3C6H2CO CHO HSC6H2CO
CHO 2 ( D2_ LT H3COZC H B(OH)2 H 0 NCR 3a, 34 34 3j 6 H3002C 184 0

| AD CHO F3CO2SO CHO HO C140 D-3 B-2 HH H3CO2C 03Q ~H BHECHfC ~R 187 0 186

0185 0 AE3 H/ NH2 H\ I N HOC )
WO 02/34711 PCT/US01/32582 -

Scheme 20
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160¢, 161¢, R = -CH,C{H;
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189¢. X=OH, WOR/ASH -
NH 189d, X=Y=H NH2 dio
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R a CH2CH3 CH3 3j,
58 19 DEC 2006 CVO 02/ 34711 PCT/USOL/ 32582 - Scheme 25 NH2
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R CH2CF3
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N NH AE-3/ 6y Hoc H3C02C 2 13 OHN NH, O 131 189e 59 19 DEC 2006 WD

02/ 34711 PCT/ USO1/3232 Scheme 26 HR/ NHBoc Br \ | I'~-fHBoc }{ alB, O\
Br HO 190 191 192 D-7 6a R 45~-D'-N 12 / | NHBoc F56Y¢S¥cQps N HsCO /
N~ 00 194 193 1,1-2 NHNFI~ O\ HO2C O 195 190a, 192a -195a, R=H
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WO 02/34711 PCT/US01/32582
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60 19 DEC 2006 WD 02/34711 PCT/ USCL1/ 32532 Schenme 27 H NH NH ON R ON G

NHEx NHBoc 196 197 198
| g~ 199 H3C02C O 200 J1-2 HH H3 / | NHBoc H2 / |

HO2C N 201 O 202 61 19 DEC 2906 WO 02/ 34711 PCT/ USC1/

NHBoc O &NHBoc R O H
WO 02/34711

Scheme 23
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45\ 1Z0\ | HOCHOC I / HC 2 OO 203 204 A-6 Ate{ \ ' \ O NHBoc O
NHBoc OO NH HN HNOH206 O0205 O S-2S2\ 'I| ONH2 0O ONO/
l H/ HNH ~~OHO\/~~/// \\\\ 00 207 208 62 19 DEC 2006 WO

02/ 34711 PCT/US01/3282 Scheme 29 R CO2H . A7 R/ N\ 1hi3E026F\/\ H3C02C

132,30f 0209 Y O ROH/ \ ( OH

WO 02/34711 PCT/US01/32582

Scheme 24

F,CO,80 H,CH,CO
H +
N\
H,COC R
0

3¢e,35 33, 3§
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| _2 g9g~ HH HOC H3C02C z 211 O 210 209a, R = H 209b-211b, R= 63 19 DEC

2006 WO 02/ 34711 PCT/ USQOL/ 32532 Schenme 30 CN Ol ~I HAEE5\ | H H3 CO 2
uuCl Nv\ CQ2 COO Isla?212 Y OH1-2rr,5 K, HO2C KsCo2 0 O 214
213 64 19 DEC 2006 WO 02/34711 PCT/ CISO1/32 32 Schene ?ngEli@ﬁudVEO 1v(=0 A3

\ t \ H -3 N't, Br NCoy 8 (NN 216 217 218 !
WO 02/34711 PCT/US01/32582

Scheme 25
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E-2, H3C6H2CO CHO W2 FFCO2SO HO 2 HHr B'2- N\~ +6 )C) HILCORC N H3COLC N
HCO2C XM 221 220 0 219 |E PbH4CO / COSH PhH2CO CO2MEM HO CO2MEM F. N n N
HyCO2 N HyCO2C N HeCORC \/ \ 222 223 22 0 B-2 (CO02H CO2MEM 1Z Or F1COLSO
CO2MEM 1-1 + 4D-12 "NZ / N~ N~ HLC02C N HeCOC HeCCRYI$ 7085 227 0 226 0
225 N112 NN 1-2 H,CO2C N HO 2 N 228 0 229 ss 19 DEC 2006 WD 02/34711
PCT/ US01/ ¥5884715chene 32 CHO CHO D-6 or CHO AG 3 / D-FCTEEEB% Br + 6a HO

Br gg

Scheme 26
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OH~-0 230 R231 RRFRHRFH 232 R = CO2CH3 R = CO2H E NH2 CO2H 02CH3 J /
O2CH3 OO-OR R=H234 0233 O RRCO2H RFH 1-2 R CO®2H NH2 O\ 2H >-0O
R O 235 R=H 231a, 232a, 233a, 234a, 235a, R=H 231b, R = CO2CH3 232b,
233b, 234b, R = CO2H 66 19 DEC 2006 WO 02/ 34711 PCT/ USGH/@@E@U% Scheme 33
eH NH NH=_AF-1 CN-~ NHS AB-2 _

WO 02/34711 PCT/US01/32582
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+ 187a HHN N H2 gg~ 236 237 HOC |
PCTI USOL/ 32 82 Schene 34 O\ |
161d O 240 OIMNH OH 0 NHBoc 0 O NHBoc
O 242 S OHO NH2 OH O/ NR2

68 19 DEC 2006 WD 02/34711 PCT/ USCL/ 32 32
WO 02/34711

Scheme 28
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Scheme 35 5 HO CHO F3C02sO/ CHO 221 ADB-2r | VO2C H-CV N 245 O 246

NHD-3 CHO/ ~ I H\N V1 v " AE-3 \ I \ gl E/ NHICORZC H2C 0 0 247
248 HN NH ~I NH2 BnO N\ $nON 222 J 1 H1-2al HI / NI / N~ H3CO2C N
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WO 02/34711 PCT/US01/32582
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HO C HN NHS 0 252 69 19 DEC 2006 WO 02/34711 PCT/ USO1/ 32532 Schene 36
CHO AE-3 / N\ / NH2 Br , Br 253 254 HN NH2 NH lii x - x D6 4Uac NHBoc
\ +6a \ Br H3COZC 255 0O 256 1-2,S NH 1QZc O 257 70 19 DEC 2006 WD

02/ 34711 PCT/ US01/ 32532 General Methods of Preparation ThBECf 2808 owi ng
abbrevi ati ons- have been used: 5 THF: Tetrahydrofuran; DVF:

D et hyl f oggaPksg; DVE: 1, 2- D met hoxyet hane; DMAP: 4- (D patdiy],a8d,n0) pyri di ne

Scheme 30
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Boo anhydride: Di-tert-butyl dicarbonate; TIPS: Triisopropylsilyl MM
Met hoxyet hoxynet hyl ; Bn: Phenyl net hyl or Benzyl to The organic extracts
were dried over sodium sulfate or magnesi um sul fate. The general nethods
for the preparation of the conpounds of formula (1) are i ggnypPel ow 15
A-1: Conversion of acid to am de To derivative (1 rrrml%), was added t hi onyl
chl ori de M2%%4fpl) and a few drops of DWF. The reacttBHSHP%BUre was
refluxed for 2 h and concentrated in vacuo to obtain an oily residue. The
resi due was dissolved in dichloromethane (3 nmL); cooled with ice 20 water
and amne (5 nmol) was added. The reaction m xture was stirred at room

t enper ature overni ght, washed wi tSehetk3t HC| | sat urat ed sodi um hydrogen
carbonate, water, brine, dried and concentrated i n vacuo. The product

obt ai ned was purified yst al, 1'f n or flagh chromat ography to
furnish the desired amS Ag? s'ﬁgg,l\of aci d ola QQ{O a
solution of acid deriv&tive (¥ rnndl) ¥n Wi chl oromet fan® (JLO L) at 0 C
was added triethylanine (3mvl) ‘and etthy! chl or of or mat qa(% mol ). The

reaction .. xturegnas stirred at the same tenperature f £330 nin and the
correspondi Ny afm ne (6 71 19 DEC 2006 WO 02/34711 PCT/1¥501/ 32582 Mol )

gasdion m xtugeﬂ irred at rsgom"f’ rature overni ght
and quenched w lh,l N fﬁg)\?&e-org i cll ajjer mepaf[gﬁqﬂ/ﬁ@qed W th
wat er, brine, 8 i el Jnd concentft ed” i ff vacuo. THEpr otiucl obt ai ned was

a
purified by crystakki%ation or flash =cdl urm chromat ograph$ to-furnish the
desired amde. 5 A-{3: Conversion of acid to amde To a solution of acid (I
nmmol ) in dichloromgthane (5 nL) was added 2M oxalyl chloride in
di chl or omEfRame 4255 nmol ) PR ve@MBY a drop cofi¥e reaction 10
mxture was &tildred for—2h at t gnper atufe an ncentrated in vacuo.
The residue was clp-gvappr dted once cﬂ ch!l oronmethane (|5 nL) |and then
dried in vacugocTow®he™ i duengofe o 0 hane, & urt her
added triethyl am nem( 3
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corresponding amine (1.2 nmol). The reaction m xture was stirred for 16 h
and washed wth water, brine, dried and concentrated in vacuo. The product
obtained was purified by 15 crystallization or flash col umm chromatography
to furnish the desired am de. A-4: Conversion of acid tqpapigg To a
solution of acid (1 miol) in dicbloronethane or THE (1 ntg cooled with
20 an ice WaPHW4Hs added triethylanine (1.2 mol) and ECHYPEMSdr of or mat e
or isobutyl chloroformate (1.2 nmol). The reaction m xture was stirred at
OC for 30 min and the corresponding anmine (2.5 mml) was added. The
reaction m xture was stirred at room tenperature overni ght and quenched
with IN HCO. The organic |ayer wass®p¥rated, washed with water, brine,
dried and concentrated in vacuo. The product ohtained was 25 purified by

) p Qksh the desired

' -5 Conversion of acid
agi d (8 e 1.1 mol), 1-

1-(3-dinethykahinopropyl)-3-et'y|carbodiini e O5 met¥ o-'J% 1.t mmol ) in

pyridine (10%L) was stirredl cwerni ght at rbom t-enperatufe and was
concentrated in vacuo to dryrfEgs. . The rem(MHﬁiﬁggj ed was purified by

- columm chromat ography or used a§ such for the next|step. A-6: Reduction of

acid to al cohol 10 To a solution of acid (1 nmol) |% dichl oronet hane or

THR (10 nL) at 0 C was addedpuriethylamne (1.2 | ) and et hyl

chl orof ormate or isobutyl e oformate (1.2 nmol)! The reaction m xture

was stirred at 0 C tor 3P aﬁ@zsodiun1borohydride (1.25 mmol) was

added. The reaction jm xt as stirred at roomtenperature overnight 15

ahd quenched wi gk ‘et racted with ethyl
to furnish the d '1 o
by!crystalliza i 0
S e }”’
R

acetate. The water, brine, dried
and concent r ares shol . This can be
purified fur?heg unmg chrjomat ogr aphy .
20 A-7: Cohvéﬁﬁ

‘ R
R=H

234 0 233 0
R=CO,H R=H
! R=CO,H
-2

231a, 2324, 2332, 2340, 2353, R=H
231b, R=CO,CH,

232b, 233b, 234b, R = CO,H
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A m xture of carboxylic acid (1 nmmol), amne (1 nmol), and 4-

di met hyl am nopyridie (0.12 mml) in xylene (10 nL) was stirred at 80 C for
10 min. Phosphorus trichloride (1 nml) was added and the reaction m xture
was heated with 25 stirring at 150 C for 2 hr. After coold Bif, 20fhe product
was extracted wwth EtQAc. - The organic |layers were conbi ned, washed with
wat er, bri¥R9%34Hied and concentrated in vacuo. The pr8GHERH%i ned was
purified by flash colum chronmat ography to furnish the desired amde. 73
19 DEC290 WD 02/34711 PCT1& 01 3 532 B-1: Conversion of phenolic hydroxyl
totriflate To a phenol (1 mmol) in dig¢hl oronmethane (2.5 nlL) was added
pyridine (5 nmol) under a nitrogef*&t*hosphere and cooled to -10 C. To the
cold reaction mxture was 5 added dropwi se triflic anhydride, (2 nml) in
di chl oronet hane (2.5 nlL) over a period of 10 mins and allowed to warmto
roomtenperature and stirred fo[r,16 h. The. reaction m wgs quenched
wi th saturated aqueous sodi um hyidrogen carbonate sol uti d the organic

| ayer was s d,r,The o FeNigyer was washed wit T Cl, saturated
sodi um hydr dgenl carporat e, Jwa

er, brif8—dried & centrated in vacuo.

The produgtk obt ai ned#gas Ppurified by crystallizati or $;ﬁég\colunn
chromat ographyéto furnish tBe desired triflate:r B2 \Conyetsi of
phenol i ¢ hydroxyl to triflate 15 To a sol ution of éubstit!ted phenol (1
mml) in DV (10 nL) was added N phenylbis(trifluoroﬁgthanesulphoninide)
(1.1 mmol ), and triethylamne (2 mmol) and stirred at roomtenperature
overnight. The reaction m xture was quenched with ice water and extracted
twice with ether. The organic |ayers were conbi ned, washed with brine,
dried and concentrated in vacuo:to furnish the desired triflate. 20 C
Conversion of acid to MEM ester To a solution of acid derivative (1 nmol)
in DMF (10 nL) was added sodi um bicarbonate (1.05 nmol), and MEMCI (1.05
nol ) and was ‘stirred at roomtenperature 25 for 24 h. The reaction

m xture was quenched with ice water and extracted twice with
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ether. The organic | ayers were conbi ned, washed with brine, dried and
concentrated in vacuo to furnish crude product. Purification by flash
col um chr omat ography or crystallization gave the desired MEM ester. 74 19
DEC 2006 WD 02/ 34711 PCT/ US01/ 32532 D-1: Coupling of b&Mbbhil@Sacid with
triflate A mxture of triflate (1 nmol), aryl boronic acid (U’Lg mmol ),
pot assi umPRBMte (3 rmol), potassium bromide (2.4 HPFEHE
t etraki s(tri phenyl phosphine)palladium 5 (0.05 mmol) in dioxane (10 nL) was
heated at reflux overni ght under an argon atnosphere. The reaction m xture
was cool ed, quenched with water and was extracted wth ethyl acetate. The
organi c | ayers were conbi ned, dri¥8e%38 concentrated in vacuo.
Purification by flash columm chronmat ography or crystallization gave the
coupl ed product. to D 2: pling of boronic acid with trififate A m xture
of triflate (1 nn%I), nic acid (2 mml), sodi ymyo 9%39
carbonate (3 mmol )j an rakisftriphenylp'g pal um (0.05 mol ) or
bi s(tri phen i i | adi un(U) chl ori de 5- TP DVE/ wat er (9: 1,
reflux overfight.[ Thd refacti®n mi xture was cool ed,
and extracted with étthyl : The organic |ayer
ateg i nfvacuo. Purification gh cgl um
chronmat ogr aphyjcops al’l T2zat Mon gave the coupbed pf it . >~"D-8: Coupling
of tributyl'tin derivatiye with triflate 20 A mxture of griflate (1 mmol),
tributyltin derivatffe (3 nmol), tetraethyl ammoni um**hloride (6 mml), and
bi s(tri phenyl phosphi ne)pal | adiun(11l)- chloride (0.05 1) in DVF (10 nlL)
was heated at 70 C overni ght .under an argon atnosphege. They eaction

guenched w t NRwatse
was dried and cond

acetate (2,
concent r at €
crystalli
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WO 02/ 34711 PCT/ USOL/ 32582 D-4: Coupling of trinmethyltin derivative with
triflate A mxture of triflate (1 mol), trinethyltin derivative (3 nmol),
and bis(triphenyl phosphi ne)palladiun(ll)chloride (0.05 nnolé}in THE (10
nL) was heated at 5 70 C overnight under an argon atno&bHEr &6 The reaction
m xture was cool ed, quenched with water and extracted with ethyl acetate (2
X 10 nL). WR&2¥YYanic | ayers were conbined, dried and ¥3ASeME%Et ed in
vacuo. Purification by flash colum chronat ography or crystallization gave
the coupl ed product. io D-5: Coupling of alkyne with triflate A m xture of
triflate (1 mol ), triethylamne (4.5 mmol), substituted al kyne (3.5

mol ), and bi s(triphenyl phosphi neSpait#&di un(11)chloride (0.05 mmwol) in DWF
(10|ﬂ9 was heatgd at 7o C over ni ght ungdeso ap~argen at nosphere. The
reaction mxtAdpe w d, quenghgd wt ter (20 nL) and extracted
with ethyl acetate ). Th organic re conbi ned, dried
and concentrated in vacu 'gnggéion by flash |chunn§chronatography or
crystallization gavecd, upi‘ed~product. D 65co@up¥i ng of " bot onat e ester
with aryl bromides 20 A mxtere of boronate ester (2 mmol),' aryl brom de
(1 mol ), potassium phosphate (3 nmol) and %

bi s(di phenyl phosphi nof erroce ﬁ)palladfun(ll)chlorid >10.05 nmmol) in DW

(10 nmL) was heated at 109-€ 4 rgon at nosphere. The

reaction m xture was cogQ , 30 nL) and extracted with

et hyl 25 acerate (3 {0 ). The organic |a e conbined, -dried and
Purification _as3fl ash

concentrated in ; hr gmatjogr aphy or
crystallization gave degirgdd proddtt. 76 19 B §\%dk92/34711
PCT/ USO1/ 32 32 A Gl j bor orféfje est&f*Wwith ardyl bromides A

m xture of boronate ester (2 nmmol), ar brom de (1a

carbonate (3 mml) andss B X

. bi s(di phenyl phosphi nof errocene) p&l | adi um(I11)chl oride (0.0 5 mol) in
DVE/ water (9:1, 10 nmL) was h %g 50-70 C for oyernj ﬁger an argon

over ni ght under an

51 ), sodi um hydrogen




at nosphere. The reaction m xture was cool ed, quenched wth water (20 nlL)
and was extracted with ethyl acetate (2 X 10 nL). The organic | ayers were
conbi ned, dried and concentrated in vacuo. Purification by flash coI um
chromat ography or crystallization gave the coupled pl‘OﬂjJ

Coupling of phenol wi th boronic acid A mxture of pheno

boroni ¢ ac¥@8%®Hnol ), nol ecul ar sieves (4A), pyridi n@qT ?Hi’é?si
copper(ll)acetate (1 mol) and bi s(triphenyl phosphine)- 15

pal I adi un(11)chloride (0.05 nmol) in dichloromethane (10 nL) was stirred at
room tenperature overnight under an argon atnosphere. The reaction m xture
was cooled, filtered through a p8dewf3sCelite and concentrated in vacuo.
Purification of the crude by flash colum chromat ography gave t he coupl ed
aryl ether. 20 D-9: Coupllng of trln'ethyltln deri triflate To a
solution of triflate i Dl ), CuBr (0.2
mol ), and bis(trip (0.0%, g) in DMF (10
mL) under an at nosphkere~qf argon wgs added AL net hyl stannyl conpound (0.8
mml) and a crystal 25 of - tyl-4- rretBﬁyI phenol . After the m xture
was stirred at 90 C fé% 3 h, a secdprid portion of,aryl-trinethyistannyl
-conpound (0.5 mmol ) was added. Thg#rgaction m xt uk;a was stirred at 90 C

ar yl

overni ght. Water was added and extracted with eth acetate. The organic

| ayer was dried (MgSOH4), concentrat ed and purifiell by ashygol um

chr omat ography or @;ry on to furnish the d&es;j gupl ed product.
77 19 DEC > WO / USOL/p3258% T¥'10™"Coup (] Amine with
triflate ' | atNeiBEe0, 75 Mo mne (0.9 mol), potassmm
phosphat e pl ), 2-,(di-t-butyl phos’ i ) bi phenyl (0.015 nmol) and

trls(dlbenzyll cet%e) di pal I adi um(O (10 %fln DME (10 mL) was
heated at g@id s der an argon at m)gg er The reaction m xture
was concentrated in cuo and the residue was purified by flash colum

chr omat ogr aphy ts fur nish the desired coupled product. to D 11: Conversion
of triflate to ¢ 3N conpound

BOUSS
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To a solution of triflate (0.84 mmol), zinc cyanide (0.54 mmol ), Pall adi um
acetate (0.016 mmol), 2-(di-tent-butyl phosphi ne)bi phenyl ( 0.016 mml) and
N-nethyl pyrrolidine (10 nL) was heated under argon at 160 C for 48 h. The
reaction mxture 15 was cooled to roomtenperature and quenched with water
(50 niL). The reaction mixture was extracted with ethylddEetlle (2 X 25
mL). The J¥Q®HE!| ayers were conmbined, dried, filtereBCHHYPIEH tentrated in
vacuo. The residue obtained was purified by flash colum chromatography to
furni sh the desired cyano conpound. 20 D-12: Coupling of tetravinyltin with
triflate or halide To a solution of aryl triflate or bromde (1 mMol) in
DMF (5 mL) were addedGensral Methodnef Breparationyyi nyltin (2 nol ), and

di chl orbis(tri phenyl phosphi ne)palladium (11) (0.01 mml). The reaction

m xture was stirred at 70 C under nitrogen for 5 h and then 25 diluted with
et hyl ac@hafolowing aptrevietiong haveheerisgdini c | ayer was washed with water and
brine and dried (MySO4). After evaporating the solvent in vacuo, the

conmpound was purified bé@;Iash-colunn_chronatography to give the desired
produét . THE: TaramrofiposDWS: Danghyiformmage USO1/ 32582 E: Oxi dation of aryl

al dehyder?g\;gﬁzch_gméﬂ{&}g%tg&?;lg%@: g_gﬁm)ﬁ&ﬁﬂg}%etent-but anol (5 nm), water

(2 m) a aCetoni tr ] ditional anmount may be added until the
react i onBee sihyddenREtertobund dingehenate )T Iz sTrEisaprPedibdt room tenperature. The
sol ution 5108 b -1bﬁﬁ.r1,hg%gngm tB¥l2 butene (1 mi), sodium
chlorite ?g o %ﬁgﬁﬁgg%ﬁﬁ%h1dihy rogéﬁghospﬁate (1.6 nmmol ) were added.
The reaction m xture was stirred at roomtenperature for 2 h. If the solid

separgt e%h?*#ﬁgani&Q;Ft{a??é&e&’é&ie%%a{siokiﬁﬁrssﬁaté&Iﬁéghésﬁﬁﬁs‘m@. solid, the desired

product . no s separated out, then the reaction m xture was
concentrated in vacuo to renove 10 acetonitrile, diluted with water (10 nl)

and extr 1t Y, e T, N)Cark 3%@hS Were
conbi nedﬁ%\%\;g%éeé% I\E\f‘?idgm%f ??e, fn%#iﬁ?lt{é)% %r%gés%%uaém%soﬁkﬁfeoﬁ??g?gd in vacuo to
furni sh belode acid. Purification was achieved, if needed, by
crystallization or wusing flash colum chromatography to obtain pure acid.
15 E-2: Oxidation of vinyl conpound to acid To a solution of vinyl conpound
(1 Mol ) A-I: Gomtevsien ¢Hacid o ammide added KMhO4

“To derivative (1 mmol), was added thionyl chloride (12.6 mmol) and a few drops
of DMF. The reaction mixture was refluxed for 2 h and concentrated in vacuo to obtain
an oily residue. The residue was dissolved in dichloromethane (3 mL); cooled with ice

20 water and amine (5 mmol) was added. The reaction mixture was stirred at room
temperature overnight, washed with 1N HCI, saturated sodium hydrogen carbonate,
water, brine, dried and concentrated in vacuo. The prociuct obtained was purified by

crystallization or flash column chromatography to furnish the desired amide.
25  A-2: Conversion of acid to amide

To a solution of acid derivative (1 mmol) in dichloromethane (10 mL) at 0 °C
was added triethylamine (3 mmol) and ethyl chloroformate (3 mmol). The reaction

mixture was stirred at the same temperature for 30 min and the corresponding amine (6
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(4 mmol ). The reaction mxture was stirred for 3 h (the reaction is
exothermc, and refluxed on its own during the addition of KvMn®»4). The
reaction m xture was diluted 20 with nethanol and water and filtered. The
organi ¢ solvents were evaporated in vacuo and the aquchum—ﬁlm/ r was
acidified to pH 1 and extracted several tinmes with ethyl acetate/ DVE. The
conbi ned oV§2HPY ayers were dried (MgSO4) to furnish A& BEGHRd acid. 25
F: Conversi o of i C_agi r dratieQRer@fghes@mat i ¢ aci d
(1 mmol) IF“FP"B Wﬁﬁégée%onﬁfrhf)%ea%gésngmggﬁeg ?ﬁegoaﬁg&g‘ﬁfﬁ%?ﬁﬁﬂam ne g( .mol ) and
2- met hox y@iefieney wish)d BOL Gtk degatit Jayermasisppardpéie washehwith WP fdvas stirred
a roomtenperature for 3 h.and dil.u i Fal=1e iono? fidsh DEC 2006
WO 02/ 347304 WF%@&WS‘?%‘?Z ﬁ‘r?@‘%&‘gtc‘{b?%ﬁwéagpﬁ%ﬁﬁg ?y@vxfggﬁ)éthonm th water (10
mL), brigfukdrekitograstiyad fiamieh the desired¢mide.ed i n vacuo to obtain product as
colorless oil. The product was purified by flash colum chromatography to
furni sh desired product. 5 G Conversion of aronmatic benzyl ether to
aromati c R EQhversPADY hci@d #hideo aci d, benzyl carbamate to amine, al kene
to al kane, azide to amne, nitro to amne, and oxime to amne To a
solution of appropriate substrate (1 znznol) in ethanol (10 nL) was added
i 0 10% pal | adi-tym eslua SFRBid((L @mwiPsh. dichhromethamt (bmLjrivas added Wedsoxalylir ogenat ed
at 50 psi for 2 to 24 h (until all starti r%g ng{eroif%mfli Sﬁgg(g%ﬁg‘? as
conf i r medciyridesnadighlqomethanealAs meseDs FRevEa %X 3/ SPP st émoved by filtration
thr 0“9{? a ¢Qfas GBirtd for YAYEFoohH tterﬁr%@ﬁﬁre and lRéncbttataddb eaanas Tooresuier at ed i n
vacuo to turnish the product, which was pucifi by.f.l.a C
chr omat ogwapbsrevrpogiofl Pnes WP%&%%FR“‘%“‘?—I.(SD @%%‘f F%%negfm?rg%lr?hﬁogﬂgci dto
benzyl esf&ig.d gn 8icRBlorelae ?b AONEE Gthachdded fiethybininei B nBve]) EADRL) was
added sodium bi carbonate (1.05 nmmol), and ben%syl. b{g}ﬂhgga%&wg&egm)l) and
stirred atoraspondinzrminnfier wmaPe TheFeactipnnixtrpWiSSiEet 94 'R P06 Was quenched
with ice %?at&%%x&{eﬁ%@%&%ﬁ@dﬂ vddust The pramettobtatmed Waepwifipdibyc | ayer s
wer e conbi ned, washed wth water and . . . .

15  crystallization or flash column chromatography to furnish the desired amide.

A-4: Conversion of acid to amide

To a solution of acid (1 mmiol) in dichloromethane or THF (10 mL) cooled with

50 an ice bath was added triethylamine (1.2 mmol) and ethyl chloroformate or isobutyl
| chloroformate (1.2 mmol). The reaction mixture was stirred at 0°C for 30 min and the
corresponcﬁng amine (2.5 mmol) was added. The reaction mixture was stirred at room
temperature overnight and quenched with 1IN HCL The organic layer was separated,
washed with water, brine, dried and concentrated in vacuo. The product obtained was

25  purified by crystallization or flash column chromatography to furnish the desired amide.
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brine, dried and concentrated in vacuo to furnish crude product.
Purification by crystallization or flash colum chromatography gave the
desired ester. 25 [|-1: Hydrolysis of MEM ester to acid To a sol ution of
MEM ester (1 nmol) in DME (8 nlL) was added 6 N HC (2 g@ ?q’ﬂg stirred at
room tenperature overnight. The reaction m xture was n kG ed with
solid sodiV¥*H#dtogen carbonate (18 mml) and concent r 8EEESY 1 F4cuo. The
reaction 80 19 DEC 2006 WO 02/34711 PCT/U501/32582 m xture was acidified
with 0.5 N HCL(20 nmL) and extracted with ethyl acetate (2 X 20 niL). The
organi c | ayers were conbi ned, washed with brine (20 nlL), dried and

concent r atBdConversinowbatid td amidiesh crude product. Purification of the crude
by flash colum chromatography gave the product. Alternatively the crude
reaction mxture was diluted 5 with water (10 nL) and concentraited in vacuo
to renove DVEA Thistsol ofl cibaiytied avids (Icohmelt eanipg 41t mHE9tbn land dried in

vacuo to. furni.sh pure agid. 1-2: oy ol VSi . odimde TO a

sol uti on™¥ o’éyé’fﬂézrogj(afﬁﬁwgl )mnll‘)#) %@&W?ﬁgﬁ%ﬁb \A/as°p§‘f§%§‘g e?glll\lﬁﬁa?a—l (10 ol ).
The r gactmetiodidexti Ur mmotsin piyridine (l CatnLy wesrstireadypveraieht & PR tonpPrgiures j | ¢ or ed
through a . plug of cotton, anpd rak L0 GHOp MemeOH. The pH
of the ad‘%%ﬁ%gﬁn‘éﬁ?g?te \Z/Va‘édcﬁ%j%udsﬁrgeggsgﬁ eﬁ%@%#@%ﬁe solfrimg&'? at separ at ed,
was col | eslogdtolgaply driused asench faathheckt stept h water and dried in vacuo to
furnish the desired acid. 15 J: Coupling of acid with am no conmpounds To a
solution of acid (1 mml) in DMF (5 nL) was added corresponding - amne (1.1
mol ) and-6iRéduetlomdf achbtmalehpler at ure unti| honogenous. Pyridine (5 nL) was
20 added to the reaction mixture followed by 1,3-dicycl ohexyl carbodiim de
(1.2 ¥nol) and stirred overnight at. roomtenperature. The m xture was
quenched Wit hT6 aNoli€dn 6f4kid (flshmol)iih dickidromiettand arelHEH (18 mlak 2810 “C1W¥asnL) and

extracted with chl orof grm X 10 ni he .organi ¢ .l Sd® @ 2combi ned
washed wiadpedpiFiethglaping @@)‘P‘gﬂzpiaﬁéeg?ﬁldgm?rf’%@%ﬂo 1 l??’flfc Iﬁ%g({fl on o.'zt he crude
by flash rﬁﬂlﬂz”ﬁ‘hg DELRB ROER fas GaNEl B @ EaChinamdaodioi hrotyfirid®b t he

product was Soluble in water, then the reaction m'>§ture was congentrat ed in
vacuo t o (1.25 mmol) was added. The reaction mixture was stirred at room € oV

15 and quenched with 1IN HCIl. The reaction mixfure was extracted with ethy! acetate. The
organic layers were combined, washed with water, bring, dred and concentrated in vacuo

to furnish the desired alcohol. This can be purified further, if needed, by crystallization

emperature o

or column chromatography.
20  A-7: Conversion of acid to amide

A mixture of carboxylic acid (I mmol), amine (1 mmol), and 4-
dimethylaminopyridie (0.12 mmol) in xylene (10 mL) was stirred at 80 °C for 10 min.
Phosphorus trichloride (1 mmol) was added and the reaction mixture was heated with

25 stirring at 150 °C for 2 hr. After cooling, the product was extracted with EtOAc.. The
organic layers were combined, washed with water, brine, dried and concentrated in

vacuo. The product obtained was purified by flash column chromatography to furnish the

desired amide.
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remove pyridine and DMF and purified by flash col um chromat ography. ea. 19
DEC 2006 WD 02/34711 PCTNSO01/ 32 82 K: Reduction of al dehyde to al cohol To
a solution of aldehyde (1 mml) in THE (10 nlL) was added sodi um
borohydride (0.4 mmol). The reaction mxture was stirred for 30 mns and
quenched 5 with glacial acetic acid (0.3 nL). The read8ilaf ? £Dture was
diluted WiYR%AEr (10 nL) and extracted with ethyl ac®FHU&IP8% 10 ).

The organic | ayers were conbi ned and washed with brine (10 nL), dried,
filtered and concentrated in vacuo to obtain crude product which was
purified by flash col um chromatography. io L: Conversion of vinyl group to
di ol To B-kd&lomyersionsd phenviit hpdnopdumtkiflate mol ) in THF/ tert-butanol (1:1, 10
m.) and water (2 nlL) was added 4-net hyl norpholine N-oxide (2.5 nmol) and
osmumtetraoxide (1 nmL, 2.5 wt%in tert-butanol, 0.1 nmol). The reaction
m xture was sToé a pkshoh(l mmoliri dichlenmethateuRS rilyrwag adied pyridinesfiatreel) wi t h

sat ur at ed s solution of.so I 5 on was
stirred 3?{??30 ?%Cﬁpagn gma dcoog {rnafl#séan(? té FOIELQ(?CHOLB%X B’s ?ﬁJgé(lo L)
and eshy hdc&deﬂt@b@se(tﬂlmcrdn)\ydn'ﬂhez nmghrin dmh]a;pmeﬁmms(wepia)rm:adp@nd of he aqueous

| ayer extr th et acetate . r i ers were
conbi ned g adrc% wegite Waﬁ’lt%é tﬁmﬁfrf edafnlde eq‘?; ft?g(r%eglaf{él'n C(%I%centrat ed

i N vacuomixthe \carstqienqhbd) dmhtsama&d agQeousl sodiure diychrygefl lcarbtnatodoluilon @hd omat ogr aphy

to furnigsh the.desired d Conversmn of | . ehyde Jo a
ol Ut on OB ey RGP LR yeg S el INHCENARE ©
met aper i estiiR hi@&ogetindaybonnd, wdtérf brivd, driedrand Rodcenyatadan vaceo. f 6he p86uati n. The

reaction ure wa enc 0,n) . and eX ed with ethyl
acet dfe (’Eta‘%e‘i@’ aﬁf)mged%ﬁ' ﬁ?ﬁgﬁw@ P%@%&’ %/\é‘i’“ Chﬁoglr%o‘gmg gh ﬁed with
brine (1Qesie) trifthkéd. ed, filtered and concentrated in vacuo. The crude .
product was purified by flash colum chromatography to furnish the desired
al dehyde. 82 19 DEC 2006 WD 02/ 34711 PCT/ USQOL1/ 32532

B-2: Conversion of phenolic hydroxyl to triflate

15 To a solution of substituted phenol (1 mmol) in DMF (10 mL) was added N-
phenylbis(trifluoromethanesulphonimide) (1.1 mmol), and triethylamine (2 mmol) and
stirred at room temperature overnight. The reaction mixture was quenched with ice water
and extracted twice with ether. The organic layers were combined, washed with brine,
dried and concentrated in vacuo to furnish the desired triflate.

20
C: Conversion of acid to MEM ester

- To a solution of acid derivative (1 mmol) in DMF (10 mL) was added sodium
bicarbonate (1.05 mmol), and MEM-CI (1.05 mmol) and was stirred at room temperature

25 for 24 h. The reaction mixture was quenched with ice water and extracted twice with
ether. The organic layers were combined, washed with brine, dried and concentrated in
vacuo to fumnish crude product. Purification by flash column chromatography or

crystallization gave the desired MEM ester.
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N: Conversion of alcohol to nmesylate To a solution of alcohol (1 mmol) in
DVMB (10 nL) was added 5 dinethylam nopyridine (0.1 mmol), nethane sul fonyl
chloride (3 nmol) and diisopropyl ethylamne or triethylamne (5 nmol). The
reaction mxture was stirred at roomtenperature overni ?E}tg e reaction
m xture was diluted with water (10 nL) and extracted w th acetate (2
X 10 ni). WH&Hbbi ned organic layers were washed wit REHPY0YE %:lrl ed,
filtered and concentrated in vacuo. The residue obtained, was purified to
by col um chromat ography to furnish the desired nmesylate. 0: Conversion of
nmesylate to azide To a solution of nesylate (1 mml) in DVSO (10 nL) was
added sodi-lrfaxplide of drofiRBcidwrith friflated heat ed at -.100 C overni ght. The
reaction m xture was cooled and diluted wth cold water (25 nL). The
reaction m xture was extracted with ethyl acetate (2 X 15 nL). The

conbi ned or gaAimixﬂuaq/QfmsiﬂamflanmaB,hesdbmionin avEt(ef n(mlom), pdtjssiviophesehgtd 0 nl) ,

dried, ter con ent. The,. resi i s purified
by col um¢ (ﬁgn%o?‘?f >9mtl({e tzel}{rjnl S %‘I%AJ? ea%ls Qnep erggébgff%%%%@aun : 20pP:
Pr ot ect | ¢00D fmraAst) rie ch@caher(mllmlc)awmmm At meflok uovernight amian(ﬁncmgm)und (1

oyr ] ne SEIOVHES UBEcchPt P D SRt gt b SRR Gt S )

react i on wiibethyl ecets Thnagniic hyedwer combined,tdoied elm)amcemrgadmn@aw vent s and

diluted wth Q.1 NHJ (10 The, pr od hl or of
(2-x 10 M5Bt Bhnsen e Pk PP anr R £ AEEh TRl 0 o

obtai ned was purified by colum chromatography to furnish the desired

car banat g, DEC 2006 4 11 PCT/ USO1/ 3282 Q Conversion of silyl
pr ot et ed” %Té?fﬂ’?‘f‘ rﬁglcﬂc':/?nﬂa‘&‘&.] silyl protected anmine (1 mmol),

tetrabutylammnlumfluorlde (1.0 Mln THF, 2 mol) in THE(lO m.) was

stirred at m { enperatyre for eactjon rn S
concent r at ed rrg % G P90 daﬁ'lgb%’fnﬁn”ﬁ‘d r?}ﬁ‘ﬁbbsg ap lﬁ{ exvgbt ain the
desir ed RE®BIES - (3 mmol) and tetrakis(triphenyiphosphine)palladium (0.05 mmol) or

bls(tnphenylphoSphme)palladmm(ﬂ)chlonde (0.05 mmol) in DME/water (9:1, 10 mL)

15 was heated at reflux ovemight. The reaction mixture was cooled, quenched with water

and extracted with ethyl acetate. The organic layer was dried and concentrated in vacuo.

Purification by flash coluran chromatdgraphy or crystallization gave the coupled product.

D-3: Coupling of tributyltin derivative with triflate
20

A mixture of triflate (I mmol), tributyltin derivative (3 ~mmol),
tetraethylammonium chloride (6 mmol), and bis(triphenylphosphine)palladium(Il)-
chloride (0.05 mmol) in DMF (10 mL) was heated at 70 °C overnight under an argon
atmosphere. The reaction mixture was cooled, quenched with water (20 mL) and
- 25  extracted with ethyl acetate (2 X 10 mL). The organic layers were combined, dried and
concentrated in vacuo. Purification by flash column chromatography or crystallization

gave the coupled product.
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R Protection of amne as tent-butyl carbamate 10 To a solution of am no
conpound (1 mmol) in acetonitrile (5 nL) was added triethylamne (2 muol)
and BOC anhydride (1.2 nmol). The reaction m xture was stirred for 2 h and
concentrated in vacuo. Water was added to the residue drijdixiifacted with
ethyl acetate. The organic |layer was washed with brine, dried (MSO4), and
the sol velP 9% evaporated in vacuo to furnish tert- blfFQ;WSQ:IQPﬁénnte | f
needed, the product 15 was purified by crystallization or colum

chr omat ography. S: Conversion of tert-butyl carbamate to am ne To a
solution of tert-butyl carbamate (1 nmmol) in dichloromethane (10 nlL) was

20 added D-#i €oupbing af trithethyltindlegigativie)withTdlateo| uti on was stirred at room
tenperature for 4 h and concentrated in vacuo. The residue was purified by
col um chr omat ography or crystallization to give the desired am ne. S-2:
Conver si on of At emixtutrutof] "trcihzltd)dﬂmmewﬂ)o toimethyltin2 Gerivative 3| mriobn @ tert - butyl

car bamat /o m, 52
nmol ) an heny h&%ﬂ&?ﬁi@ﬁ&m eac g@n m xt@re vvagloslﬁ')lr_‘?és §Cd§room

t enpersat LmoéCfo@erm%htiaydst anT4rgorpdtmpspberad Fhsteadion mituigsyas godesh auengpfoni um
hydr oxi de_.and the hat d,0u Ltration,
washed . V\A\Yl ‘gfnﬁer e)gxf %é %E‘Cétgg\o%% (32/ 31?7%§P3% ﬁg%&‘?q?@éz 1Idr| ed in
vacuo to dombinedh dthe giesi croadenpaibd;lumt vatdo. no Bugficatios epur Seshd colymn t he

pr oduct s ksolated by .t of orm and evaporating the

. éx} tog:iapﬁb?ro ctr% Ezattloxg Iﬁ%e%yxggh 1;:%8{

organic K ron acetal 5 To a solution of
al dehyde (1 nunol) in ethanol (5 m.) was added triethyl orthoformate (1.4

npumnitr ) and stirred at roomtenperature
over m“bhm oyplingo falﬁfyﬂégltﬁ&q}r ¥8hpl ete by TLC and NMR anal ysis of an
aliquot, the reaction mxture was heated at 50 C until conplete). After
conpl eti on of reagtion, t ture ] iset hyl am ne
(0.2 nmml) an&@ﬂfgﬁfﬁg@g‘a 1 %lg%%hiiamme Xn\%\[/ngl% ”E}%Htgﬁt-eﬁ“i%g %gm due was
di ssol vedmine1),atnb@@s(mﬁhédygmeq»mm)pmqnmnmsmmmn in DMF (10 mL)
was heated at 70 °C ovemnight under an argon atmosphere. The reaction mixture was
15  cooled, quenched with water (20 mL) and extracted with ethyl acetate (2 X 10 mL). The

organic layers were combined, dried and concentrated in vacuo. Purification by flash

column chromatography or crystallization gave the coupled product.

D-6: Coupling of boronate ester with aryl bromides
20 .

A mixture of boronate ester (2 mmol),” aryl bromide (1 mmol), potassium
phosphate (3 mmol) and bis(diphenylphosphinoferrocene)palladium(I)chloride (0.05
n;mol) in DMF (10 mL) was heated at 100 °C for overnight under an argon atmosphere.
The reaction mixture was cooled, quenched with water (20 mL) and extracted with ethyl
- 95 acetate (2 X 10 mL). The organic layers were combined, dried and concentrated in
vacuo. Purification by flash column chromatography or crystallization gave the desired

product.
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inorganic inpurities, and evaporated to dryness. The product obtained was
used as such wthout further purification. 15 U 1: Conversion of brom de
to boronic acid To a m xture of bronp conmpound (1 nmol) in ether (10 nL),
cooled to -78 C, n- butyl lithium (1.2 nol) was added &8 8pWile and the
reaction mxture was stirred for 30 wins after the additi on was conpl et ed.
Tributyl DYPAVE{1.3 mmol) in ether (10 nL) was 20 add&§TU&HE2r eacti on
and stirred at -78 Cfor 2 h. The reaction mxture was allowed to warmto
0 C and quenched with 2 MHCO (10 nL). The reaction m xture was stirred at
roomtenperature for 1h and cooled with ice. The aqueous |ayer was

separ at e®-#&rébuplieg oblpayanate esterywith gyt broptidesct ed twice with 1IN NaOH (2 X 10
mL). The basic extracts were conbined and washed with ether (10 niL). The
basic layer was acidified to pH 4 using 6 25 N HO and the solid that

separ at ed out Avmistueed] agenatt 9sier {2 mmebt aghbromids (b amady $pdier BIOERY  hexane
and dried_} f urang.shr: j I j Jhforif® (6.051 d product
s obt arHee R D e AR R et o (92 10 MLy The
or ganisc Inayady m DMEestadAli HemL) wed kegted atiS & oh e for prameightivdsy 42 88°R o f ur ni sh
poroni ¢ a6 dopdle s Rt aIRABOIL bt hudiella Wkl wad: 38 milfodd wRynthesi s of
boroni c aci y ortho Tithration of aryl al dehyde To a sol ution of

N, N,-N -t reicmacediwittedthyllaestatdi(2 i ifami)l Fhewrganicrlasereyee penrbipefpdisgiand - 1) cool ed
to -20 C was d IS € i : ) ,or@n@umiygﬁohithi um 5
(1 mol) c\éﬁcﬁn'g%%?’r” e‘%rcgﬁ%%ﬁcé@ﬁg?y ?%gﬂ%roh%gl %%’éaﬁ?%]éﬂﬂ 1 mol) at" -20 C was
added dr gpawd thecapkd peoduet. i od of 10 mins to this m xture. The reaction

m xture was further stirred for 15 rains at -20 C foll owed by the addition
of: n-H’utyI lithium (2.8 nmol) dropw se over a period of 15 m ns and
stirred a»-84Céupiingrof pytriol withdoramcdcidbn mi xture was cooled to -40 C and
tributyl borate (5.6 mmol) in ether (20 nL) was added to the 1o reaction
and stirred at 4 Cfor 12 h. The reaction m xture was allowed to warmto O
C and quenchadmpitirs of fHehd@ (1 ((Bmothoiry! tomehih ecid €3 nerpol), engleprler 6V h and

added to i wat er 25 ) ... ITh r @RS ASHRShha Y t he
organi c I(§§ T P&@?%é%e‘&‘?? 8%pp®E¥E iﬁgﬁa%@é?zad)%a% rnL)_ﬁ!; T%e bgsi c
extrags s pagiduc@iilowid @05 mashed dictloromethere (100mb) yas st HaBP® | ayer was
acidified to BN ovid? Bab HUred umblfeO! 1 £RAbn SERALALA LRI, WS

filtered through a pad of Celite and concentrated in vacuo. Purification of the crude by

flash column chromatography gave the coupled aryl ether.
20 | D-9: Coupling of trimethyltin derivative with triflate

To a solution of triflate (1 mmol), LiCl (4 mmol), PPh; (0.15 mmot), CuBr (0.2
mmol), and bis(triphenylphosphine)paﬁadium(ﬂ)ch]oride (0.07 g) in DMF (10 mL) under
an atmosphere of argon was added trimethylstannyl compound (0.8 mmol) and a crystal

25 of2,6-di-t-butyl-4-methylphenol. After the mixture was stirred at 90 °C for 3 h, a second
portion of aryl-trimethylstannyl compound (0.5 mmol) was added. The reaction mixture
was stirred at 90 °C ovemnight. Water was added and extracted with ethyl acetate. The
organic layer was dried. (MgSOy), concentrated and purified by flash column

chromatography or crystallization to furnish the desired coupled product.
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15 collected by filtration, washed with water and hexane and dried in vacuo
to furnish boronic acid as a solid. If no solid product was obtai ned, then
the basic layer was extracted with ether (2 X 10 nL). The organic |ayers
were conbined, dried and concentrated in vacuo to fur n| th Pofiggni ¢ _acid. 20
U 3: Synt he5|s of boronic acid by ortho lithiation of ar acetal To a

sol uti on HMOBLYML acetal conpound (1 mmol) in ether (10F 5051233278 C, tert-
butyl lithium (1.1 mmol) was added.dropw se and the reaction m xture was
stirred for 3 h at -20 C after the addition was conpl eted. Tributyl borate
(1.2 mmol ) i-n ether (10 nL) 25 was added to the reaction and stirred at -20
Cfor 1 h. The reaction mxture was allowed to warmto 0 C and quenched
W|th 2 on mxture was- stirred- at roomtenperature
for Eﬁej ég%gls;} né;l;gr%{/]\]gtgﬁé{eepar ated and the organic | ayer was

extracted tw ce wi'th N NaOH (2 X 10 nmL). The basic extracts were conbi ned

and washed with, ether.£10 ) S/ r o ACIAL 0 pH 4 using
6 'N HC1 and CHERUE °§&%%éo%d%m%%ﬂg‘%s@%ﬁ%ﬁ%%%ﬁ%g%ét@gloli| d t hat
separsat enmel)t 2-(dis-botylphesthém)tiphehyl| (1045 iramol) vead Has(dibenzylidsaessptosshd hexane and
dried in 0 fur I roduct was
obt ai ne dmfaﬂ%‘ﬁ {oﬁgo ngx fnfbﬁ% ?6‘1:1?; @5 ltgeggﬁ ?}9{ !ogermklftt dﬂ@er%ﬂ ai'ggn p

ure s ex rac her . The
organi c altzﬁgsehae WeTte maﬁmnnmdgturedvas@dncamt@ﬁoncmnupaﬂédh? mesxﬂaw@St o furnish
boroni ¢ ac

Snas L. Denet hyl BB RliheIauio phenol In a
round b&%hﬁqﬁﬂ%aglﬁc?lgﬁn%o g}a%ﬂ%nn yd?%c 5r|¥ gﬁ?%gu was heated in an
oil bath at 180 C. After the entire solid had nelted, the corresponding
aryl, et din smll portions over a period of
20" nith. 1?‘>1£+'re((’e 5rc§t(t"“%t'$#1§€3v§)amﬁsc§'ﬁ%g€l§d at 180 C for 4 h, cool ed and
quenched with water (100 nL). The reaction nixture was extract ed with

et hyl acet at %8\(?3?15 N g@} ﬂ%tez(es‘{:onb re%g 8{1&@1@(‘54[[@{&? PaliRuEh ac¥@ghed with

brine, dried centra pheno This can be further
puri fi edoioie neadpg bwmeryusmalphospbm)uphwl o(olqmﬁ atmdheardgNapeiyt 15 V- 2:

Dermet hyI at | roliding Eloamﬁ WPV £h8ledh %t RBEBC or 48 h. The reaction mixture

15 was cooled to room temperature and quenched with water (50 mL). The reaction mixture

was extracted with ethyl acetate (2 X 25 mL). The organic layers were combined, dried,
filtered and concentrated in vacuo. The residue obtained was purified by flash column

chromatography to furnish the desired cyano compound.
20  D-12: Coupling of tetravinyltin with triflate or halide

To a solution of ai'yl triflate or bromide (1 mmol) in DMF (5 mL) were added

LiCl (5 mmo}), tetravinyltin (2 mol), and dichlorbis(triphenylphosphine)palladium ()

(0.01 mmol). The reaction mixture was stirred at 70 °C under nitrogen for 5 h and then

25 - diluted with ethyl acetate and filtered. The organic layer was washed with water and

brine and dried (MgSO4) After evaporating the solvent in vacuo, the compound was
purified by flash-column chromatography to give the desued product.
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To a solution of aryl ether (1 mmol) in dichloronmethane (10 nmL) cooled to
-78 C was added boron tribromde (3 mmol). The reaction m xture was
allowed to wvarmto 20 roomtenperature overni ght and quenched with water
(10 nL). The solid obtained was collected by filtrati onigdE§ils t he desired
product. More product was obtained after evaporation of the organic |ayer
and washi P 23é71tesi due with water. Alternatively, if BCUHMBHEhous

bi phasic m xture s obtajn on.addition of water, the organic |ayer was
separ at e@}’%‘i’@ﬁ\ggﬁyga‘tﬁla‘@fkﬁﬁded over MySO4, and concentrated to give
the desired 25 phenol. - This can be further purified if needed by

crystallization or colunn . chromat ography. 6 9 0] 02/31711
PCT/ US01/ 32824 wpixjure pfaldakyds: ﬁo ’égfii\ﬁ“%{ ﬁ%lmgfﬁ‘éar%é}t@ ‘g‘ﬁ\gﬁgi@ To a
sol ution agétoﬁ&?{% (TRt YdddffohAr arkckmfreaa Jbei dided aitlidhenertenmixt§e M was added
Al C1l3 (8.5 mmol ). The reaction mxture ﬁﬁ%gt ed Lo refluwehofqgl2 h under
ni t r ogen. hofogerBuias stirsd oM REERIEE utigh Was Rpglyd indqeg Ié}dtand t he
organi c | ) r : Smol dam dikydeogengiosmhdiesever al

9 %Xlgt?%%%iﬁuté%% ﬁﬂ%%%dlﬂ}hech@ﬁtéﬁ R s0

times wit acet at e/ .- The conbi ned gr ani ¢ Ia%%%esoﬁgﬁem/vashed W th

brine, dr{lécufdlyBes)pddeda dheveastomLmEdus Ves SEERGATP™ FIPRES Phe  desi r ed

phenol, \rI@f %oqid%faﬁﬁw bidl &% ¥ I ViiteFel 16 BalleaGha @, thd Aesited probestret hy|l at i on
yl €

of aryl er to phenol To a stirred slurr gt NaH%Zr ) in

anhydr ousIftoisolEhepdratedroyt, then dre TRictipHEETTe &Pﬁff?ﬁw@%‘é TRy eé‘gm

par a- i‘g' o%gﬁgggl#e(&um,%h q,iat%?giovgﬂ) bl dx@hd@NRith 6ByIicptateTRX 10imlur e was
a ure

stirr ‘tenper a or 30" mn_and hexanet.h%laxgd;osghgy g triamde 15
(2 nmol ) T érekmiekhgers erd Jombiredawarber WithFifies &rips dried LrPEE 8 o min. A
sol.ution of ryl .et n Y HRG&, {fheedell, Masryaaltiztion or one
portion. Yi&° ?oeéﬂx?ho%&?ne é(%‘tljr g&%gbﬂ;ﬁﬁ ed at refl u'xm?or' 9.5 h, cooled to

r oom t enpesiag fusk celmuin dhidometography 19 oblAueASik ate (40 nl). The organic | ayer
was extracted with 'l N aqueous NaCH solution (2 X 20 M.). The basic |ayer
was acidified to pH5 and extracted with ethyl acetate (2 X 20 nL). The 20
or ganiis | &y xidwtion of vinyl craepoupdéhadd wi t h water, dried (MySO4) and
concentrated in vacuo. The residue obtained was purified by flash col um

chromat ography to afford. the desired phenol conpound.
- To a solution of vinyl compound (1 mmol) in acetone (5 mL) was added KMnOa4

(4 mmol). The reaction mixture was stirred for 3 h (the reaction is exothermic, and
refluxed on its own during the addition of KMnOy). The reaction mixture was diluted
20 with methanol and water and filtered. The organic solvents were evaporated in vacuo
and the aqueous layer was acidified to pH 1 and extracted several times with ethyl
acetate/DME. The coﬁabined organic layers were dried (MgSOx) to furnish the desired

acid.
25  F: Conversion of aromatic acid to MEM ester '
To a solution of aromatic acid (I mmel) in THF (10 mL) was. added -

diisopropylethylamine (2 mmol) and 2-methoxyethoxymethylchloride (1.1 mmol). The
reaction mixture was stirred 2 room temperature for 3 h and diluted with ether (25 mL).
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W Conversion of acid to nmethyl ester 25 A mxture of acid (1 mmol), conc.
H2S04 or conc HCl (0.5 rnL) and nethanol (10 nl) was heated at reflex for
16 h. The m xture was concentrated to half of its volune and the residue
poured into a saturated sodi um bi carbonate sol ution. Theppremgpitate was
collected by filtration, washed with water and dried to give the desired
ester. |f WA&/HEItler 88 19 DEC 2006 WO 02/ 34711 PCT/ USORLEPSBB28Yi d not cone
as solid, it was extracted with ethyl acetate. The organic |ayer was dried,
filtered and concentrated to give the desired ester. W2: Conversion of
acid to ester 5 A 'solution of nethanolic HO or ethanolic HO was

pr epar ed Thy r¢dedoraduktiteowa wasledewith waldrofi D del) brint X(1Q enlpptdhehehd et hanol (9

L) at 0 C tirred for.30 m.ns. To the ..salutian S

met hanol f%ncg%%tev\dg vglcdlget O%E%p%lfu‘%ar%f)@o%eﬁa o’g‘t ﬁ#‘? & gftqrr’aosg’%%gdeﬁ%er ature (or
refl ux i flasheebhect)chonetapraphy to fimshrdesict iporduetl Xt ure was concentrated to 10
dryness in vacuo and the residue was purified by colum chromat ography or

crystallization to furnish the desired ester. X Conversion of phenol to
al kyl sar @: Gdnversionoof arbiogtiabemzy] efhenitd Assnalio phend, baizyk estar tphreilol or am ne

(1 mol) in DMVE (10 was added cesjum_carbonate (1. 25 nmpl) .and
correspondirhr?ﬁ%lg%r#aﬁ‘% P 2uipgd °!‘°§“n*§f‘$“eea%’t‘ R G ﬁ{rtre0 %\ﬁglsm%ta%(rlred at room
t enper at ur eoxmetoruingthe and quenched with water (25 nL). The product was
extracted with ether (2 X 25 nL), the organic |ayers were conbi ned and
washed with water (25 nmL), ‘brine (25 nL), dried and concentrated in vacuo
to furni sh 20T¢kudRtipd ofl ispropribteesubstiacke(1\viaop it etharetl (WymL) yas added zat i on or

flash col chromat ogr a o X nversion of nitrile to .
nyar oy cAbBaRIEGO ST 3wor bl il e Hob Ry o e fapfhat {P%nol ) i n
ethyl al gghpho 4G (Hn)il vk StaRiigeriatetiyl dliyydasedi 29 coffufiféd agudiSusdsTLAt i on, 5
mol ). The m xture was stirred at flux for 2- 5 .The.reaction m xture
was conc éﬂ?li’sé%'eﬁﬂ? ??\{Q%fé o PBmf'?ff‘m é a‘&%)e‘hfa}é%‘i tag of Coiel Mad: Gtk

' The filtrate was concentrated in vacuo to furnish the product, which was purified by flash

column chromatography or crystallization.
15

H: Conversion of aromatic acid to benzyl ester

To a solution of aromatic acid (1 mmol) in DMF (10 mL) was added sodium

bicarbonate (1.05 mmol), and benzyl bromide (1.05 mmol) and stirred at room

20 temperature for 24 h. The reaction mixture was quenched with ice water and extracted
twice with ethyl acetate. The organic layers were combined, washed with water and
brine, dried and concentrated in vacuo to fumish crude product. Purification by

crystallization or flash column chromatography gave the desired ester.

25 - I-1: Hydrolysis of MEM ester to acid

To a solution of MEM ester (1 mmol) in DME (8 mL) was added 6 N HC1 (2 mL)
and stirred at room temperature overnight. The reaction mixture was neutralized with

solid sodium hydrogen carbonate (18 mmol) and concentrated in vacuo. The reaction
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hydr oxycar bam m doyl conpound. 89 19 DEC 2006 WD 02/ 34711 PCT/ USO1/ 3282 Z:
Openi ng of aromatic net hyl ene di oxy conpound with al cohol A solution of
potassiumtert-butoxide (2.25 mmol) in DVSO (1.25 nL) was heated at 50 C
for 30 mn. Methanol (1.25 nL) was added to it and contilugEd hgating at 5
50 Cfor 30 mn. To the reaction mxture was added 1, 2-net hyl enedi oxy
aromati c BAPBHAY (1 nmol) and continued heating at 50 PETUHAEE2 nin. The
reaction mxture was cooled to roomtenperature and quenched with water
(10 nL) and 1 N sodium hydroxide (16 nlL). The reaction mm xture was
washed with ether (2 X 10 nL) and acidified to-pH 4 using conc HCl. The
sol i d obtmsiktnedvasasidifisd Iveitit &8 NoBICT 2D tmlgtand extrasted Gvithathyl sestafen@ %6%i r ed
product. Z-1: ening pf _ar t] ' COAPAL) i t-hg al cohol To
a m xtur én%(;f ﬁﬁagﬁegﬁ?rgxﬁ%gﬂ%gﬁ%W%ﬁ%%%e%A (qug%nta? were 15
added sodbuentreidiexide t¢ Riishrrods praddt. Resfiedionpf the stude by fagh gelu¥B80 C for 12
m n. The . m xfure was ol n i i Dised NaOH (30
ng) and el é’gra‘Pl&’F gT’ﬁ(\tﬁ?TPr%.g?&l ?‘ hgr/glgﬁvt%ﬁ'e#llggﬁg ér %g%ﬁggtn\%&ﬁ%g?sﬁ%ﬁ Eimd t he

aqueoys |withewatswd($0 mt) aid tandertiteg h vacup torempi@ DMEd Wik spliketdainedi%®h et her. The
| ater ethereal, extracts Le. i .dr nd concentrated. The residue
N R S T

was puri fP ion ofr chromat ography. 20 AA: Conversi on
of amne to amide in the presence of a phenol To a solution of am no

conpound (1 1) i ridine (5 nm.) was added, dropwi se, acid chloride (2
nmmol ) at Ioz'é%g‘ﬂéﬁ’s‘ﬁfg%ﬁoea%?xture was stirred for 45 min 25 and was then
poured into ice water and acidified with 1 N HClI. The precipitated solid

was collected by filtration, washed wi | : gn dried in
vacuol® o gi ve TO& Wiiop 4 gt q‘ﬁlé’scl?\t%etec;%t(@duc W\i\agga&%gge%%?% peshl y
pr epar ed sH@el) UThdreddtion inbeuresais stirradrat fdmberperd e fidr)2-hndilred reughfior 30 nin

at roomt erature. The reaction m xt ' LiRsBegtic acid (1
mol ) AncPlEFealr B et iy o el JaIHE SHHERAE %E% a31‘(1)06 y

was adjusted to below 7. The solid that separated, was collected by filtration, washed

with water and dried in vacuo to furnish the desired acid.

15
J: Coupling of acid with amino compounds

To a solution of acid (1 mmol) in DMF (5 mL) was added corresponding amine

(1.1 mmol) and stirred at room temperature until homogenous. Pyridine (5 mL) was

20  added to the reaction mixture followed by 1,3-dicyclohexylcarbodiimide (1.2 mmol) and
stirred overnight at room temperature. The mixture was quenched with 6 N HC1 (10

mL), diluted with ice cold water (10 mL) and extracted with chloroform (2 X 10 mL).

The organic layers were combined washed with brine (10 mL), dried and filtered.
Purification of the crude by flash column chromatography gave the product as a solid. If

25  the product was soluble in water, then the reaction mixture was concentrated in vacuo to

remove pyridine and DMF and purified by flash column chromatography.
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WO 02/ 34711 PCT/ US01/ 32582 was dissolved in ethyl acetate and washed with
wat er. The water |ayer was extracted wth ethyl acetate, and the conbi ned
organic |layers were washed with brine, dried (MySO4) and evaporated to
yield a solid. The solid was washed with hexane and driF@ ;;Lr; acuo to
furnish the desired amde. 5 Al13-1: Conversion of am no P mﬂ_ ine to am no
car bamat e M®9284'di ne conpound (1 mvl) was added 0. 1N RXHFOEH3H) and
stirred at roomtenperature for 5 mn The reaction m xture was
concentrated in vacuo and to the 1o residue was added al kyl or

aryl 4-ni trophenyl carbonate (2 mmol) in 20 nL of hexanet hyl phosphoram de
and st i rKeReductigbofldaydet dlcoliphe reacti on was quenched with water (100
m.) and extracted with ethyl acetate (2 X 100 nL) The conbi ned extracts
were washed with water (100 nL) and brine (100 , dried over anhydrous
magnesi um sCiIOf atsojutibi | afeslédhydmd! qemelbrinr dlq a¥agoaddrh sodiggy que

bt ai NedyyaS A (o4 BhdbY. TAHebd 1Okl HRTTCD ABRYnA Qubndhedl Sh t he

desired pro Conver si on am no of dine to am no carbamate To
a sol uti wah gracxalmcdmmmcb@rapmbh dTkelresntion yoixtaregres didvied with walep€0mY) was added

20 trieth d AL 0% \(véh@h%'l Qc% 2yk/1§|nl§l%?l ’ﬁﬁlcﬁl QLR Rerk 2okibREd arfdl

di al kyl/ car onat é eacti m xtu e vvas stirred at room
t enper at waﬁed eiith HFink (Wmm“mvdhéuervd aid opucentrated IpFagyp )to ol ¢TRdtct i on

m xture ract ] %gy 100 nL). The conbined
extract spﬂxg‘%"gwli“ ghggguvﬂvéeﬁb ri ne‘Jo %béh?ﬁf%t&%rp?}éd over anhydrous magnesi um
sul f at e, fi |tered and concentrated in vacuo. The residue obtai ned was
purified, by flash - . chromat ography to furnish the desired
proddt . Lo °&‘§r%’§‘gb"ég9‘8@%}°§47ll PCT/ USOL/ 32582 AC. Conversion of

al dehyde to oxine To a stirred solution of al dehyde (1 mmol) in ethanol (10
m.) was adde di ne Q%EQp iydroehhayiade (1.25
rnnol ). The ?@D%fql%r?nrﬁfﬁ& or%u@g stirre vernl g"ltaat rooI)mterrperature
under ni waRgEmByWastaddai Qmmmmmwma@bmml)@n@ommde@mﬂ? s origi nal
vol ume. Yiamir 2638 HaRe25089 anth N8c REEHIP I E (raS Qicted 28Som

15  temperature for 2 h and quenched with saturated aqueous solution of sodium sulfite (5

mL). The reaction was stirred at room temperature for 30 mins and diluted with brine (10

ml) and ethyl acetate (10 mL). The organic layer was separated and the aqueous layer

was extracted with ethy! acetate (10 mL). The organic layers were combined and washed

with brine (10 mL), dried, filtered and concentrated in vacuo. The crude product was
20  purified by flash column chromatography to furnish the desired diol.

M: Conversion of diol to aldehyde

To a solution of diol (1 mmol) in DME/water (9:1, 10 mL) was added sodium

25 metaperiodate (3 mmol) and stirred at room temperature for 30 min. The reaction

mixture was quenched with water (10 mL) and extracted with ethyl acetate (2 X 10 mL).

The organic layers were combined and washed with brine (10 mL), dried, filtered and
concentrated in vacuo. The crude product was purified by flash column chromato graphy |

to furnish the desired aldehyde.
82



collected by filtration and dried in vacuo. The product was used as such
for next step wthout further purification. 10 AD: Debenzylation in the
presence of al dehyde To a sol ution of phenyl nethoxyaryl aldehyde (1 nmol)
in dichloronethane (10 nlL) cooled to -78 C was added drjojffigg under a

ni trogen atnosphere boron tribromde (1M solution in dichloronethane, 1.2
mol ) . Théw?%zé’gflilon m xture was allowed to warm 15 to PEEHP¥@RPerature and
stirred at roomtenperature overnight. The reaction m xture was quenched
with water (10 nL) and the | ayers were separated. The aqueous | ayer was
extracted with chloroform (10 nmL). The organic | ayers were conbi ned, washed
with brine (10 nm.), dried, filtered and concentrated in vacuo to furnish
crude pr . i £ i he crude by flash col unmm chromat ography
furni sheﬁpﬁkeveéselg#lE)fe%b?qoﬁie{r?gﬁ?sgiateéo al dehyde AE-1: Reductive am nation of

al dehyde To a stirred solution of aldehyde (1 mmol) in nmethanol (40 nL) was
added am ne 5-.( . ) o] t I thON J acetic acid
(0.3 nl). Thefor ehc dll‘(lo)thomr;%)%t ﬁlrc gﬁollwggdns]?ll&l) r%g ?g@ éggmn]%s uﬁés"ei(r:ddﬁﬁ rogen at
room &enpietitylangnopgriding héhl smdio)m methaeo sulfayl dihlatide ( (3 Smmpb| Jndvas added.
After sti,.ring for. 20 mn.. | r i and the
resi due \%Sson Klgtnyllarr?g)neet (ﬁyr}f‘ e%@é?%@ﬁ%%%%%%@ﬁé@%@vﬁ% éﬁ\il;\lgfadgﬁted wth

wat er, agpshnt tempemsicd onetghia e rattionasixenweediutedoritht waerdl @ mh) end ayer by 92

19 DEC 2006 02134711 P [ 325 filt i sptdre aqueous
phase wagx%?ﬁf\é\gs?‘flé‘dgtﬁ’é a?‘at\?\%g}réu 5?@[ %gﬁéor\%/{élggaaéll)%%?%g:a}g&g v{évté cge? vé] th ethyl
acet at e. with®riagdeieddiltenxigad cancertyatedsn wawe. Thstesiduawhtdindds wasepurified dri ed
(MgS™) . , The sol vent,k was, evaporat.ed i.n.vac to furnish crude product. The
cr udet®pr B8 Pmﬁlﬁ]%roﬂlﬁﬁgﬁa%y&%mfﬁ&?%gﬂe%ngﬁ@% or flash col um

chromat ography. 5 AE-2: Reductive am nation of aldehyde To a.m xture of
am noaryl am di nol ecul ar sieves, and sodium hydroxide (1

dine (1.2 I 4
N sol uti &iﬁ%"ﬁfﬁﬂé’&?ﬂﬁ%@%%@i, 1.2 m., 1.2 mol) in nmethanol (10 m.) to
was added a sol ution of aldehyde (1 mml) in THE (10 nL). The reaction

mxture was To a solution of mesylate (1 mmol) in DMSO (10 mL) was added sodium azide
15 (25 mmol) and heated at 100 °C overnight. The reaction mixture was cooled and diluted
with cold water (25 mL). The reaction mixture was extracted with ethyl acetate (2 X 15

mL). The combined organic layers were washed with water (10 mL), brine (10 mL),
dried, filtered and concentrated in vacuo The residue obtained was purified by column
chromatography to furnish the desired azido compound.

20

P: Protection of amine as benzyl carbamate

A mixture of amino compound (1 mmol), benzyl chloroformate (2 mmol) and
triethylamine '(10 mL) in pyridine (10 mL) was stirred at room temperature overnight.

25  The reaction mixture was concentrated in vacuo to remove organic solvents and diluted
with 0.1 N HC1 (10 mL). The product was extracted with chloroform (2. X 10 mL), dried,
filtered and concentrated in vacuo. The residue obtained was purified by column

chromatography to furnish the desired carbamate.
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heated for 15 mres at reflux tenperature and was cooled to room
tenperature. Acetic' acid (1 % and sodi um cyanoborohydride (1 M sol ution
in THF, 5 mmol) was added to the reaction mxture and stirred at room
tenperature overni ght. The reaction m xture was quencHéldDE&i 2086 | N NaOH (30
ninmol) and stirred for additional 2 h and concentrated in 15 vacuo to
remove nethARH i The nixture was diluted with water (1BCHP§Y3HE? washed
with ether (2 x 10 nL). The aqueous |layer was acidified to pH 2 using 6 N
HCl and the solid that separated out was collected by filtration, washed
with ether, dried in vacuo to furnish product, which was purified by flash
col um cfx Goaveasipmphsilyl pfotesteddarine oantiEe 3: Reduct i ve ami nation of al dehyde
A mxture of am noarylam dine (2 mml), 49 nol-ecul ar sieves, pyridine (6
m.) in methanol (9 nL) was heated at 50 C for one hour. A solution of

al dehyde (1 rAwmhixture of siipt prateoted 6ping (Minmelhrietsbwiylagmeeiami fuokds Q1 % was
added ang, ¢ Lnyed heatd o) tyi hxt ure was
cool ed aﬂ/ﬁmg’glg?’%m&/og)n%b%@% ﬁ{/ogﬂggg% itﬂﬁtds% Ijrﬁotuptt)errlny&ﬁ‘lﬁ@'e}%lgl .Sgkﬂ mﬁn};?() was added

to the reactidnanixtir tvas eorgerdragstliin vemho aind potfied: hgpdung: drenaiepr@@iyityht . The

reacti on jxture . epnched with 5 N NaOH (30 nmmol ) and stirred for
additiong‘{’?a’?ﬂh?deﬁeﬁ%smgy@é%pi on m xture was filtered through Celite (to renove

nol ecul ar sieves) and concentrated to renove nethanol. The m xture was

diluted with water (15 93 C 2006, WO 02/ 34711 PCT/ US01/ 32532 nli) and
washed vﬁrhr%tfmﬁﬁ’r“O(%m%‘elﬁt‘ffgl}%aég%'ﬁﬁtgous | ayer was filtered and solid
obt ai ned was kept aside (mainly product). The aqueous |ayer was acidified
to pH?2 wusing 6 HC1 and.the solid.that .se . S iected by
(01 Pl ons! TS shimbioh of My Rl é")m%%g&%%@%fﬁ%?y\?% K od, by
flash colismyladine hneglpphy BOE AfhydrideREdlicimole ahe ratticonmifraMdehyde To a

1 Xt f al d 1 ), .and i | ani, di : .24 MeOH t
Moot erBiTeh i £ hand SR R arnd LR s uad erfsidue i LrakAla "
cyanobor qlidiiyllcetdd, (1Be Bazanithyer amsl vashed witl Winkdéied @MeSaDmd th¥he react i on

1 Xt ti d . t { i dt
Tonove meRReRAS cRereddt orn higra Sl hRalt BCEREROARE 10 )
di | ut 80 \Wak Puriedd®y ctykRilivhjion d@oium chrachegraphy. h

S: Conversion of fert-butyl carbamate to amine

To a solution of tert-butyl carbamate (1 mmol) in dichloromethane (10 mL) was
20  added trifluoroacetic acid (2 mL). The solution was stirred at room temperature for~4 h
and concentrated in vacuo. The residue was purified by column chromatography or

crystallization to give the desired amine.

S-2: Conversion of zert-butyl carbamate to amine

25 ‘
To a solution of zert-butyl carbamate (1 mmol) in methanol (13 mL) was added 6

N HCI (8.75 mL, 52 mmol) and water (4.25 mL). The reaction mixture was stirred at
room temperature for 2 days. The pH was adjusted to 7 using conc. ammonium

hydroxide and the solid that separated out, was collected by filtration, washed with ether,
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EtOAc (5 X 20 nmL). The conbi ned organic extracts were washed with brine (15
m.), dried (MyS04), filtered through Celite and concentrated to give the
product. Purification 15 of the crude by flash colum chromat ography gave
t he desired product. AE-5: Reductive am nation of al dehygdg Dm sol ution of
amne (1.2 mmol) in MeOH (10 nL) was added al dehyde (1 1) in THE (10
n) contai¥PAP*atetic acid (0.1 nL) drop-wise. The m xFGFESUEES2stirred at
50 C for 4-12 h and then cooled to roomtenperature. Sodium

cyanobor ohydride (1.5 mmol) was added to the reaction m xture and stirred
at room tenperature overnight. Water was-added and pH of the solution was
adj ust eddtigl iii .vacledo fignishttheotesinaispreduct. dE ne dolidi separgedgit, theproducé wasThe or gani ¢

| ayer was i > . * 2d | The resi.due was
purifei d§SB](3;{e¥1 ﬁggﬁé\%@ u')rvrlntﬁlc ?%?f’ar?%é(?g‘%ﬁ%ﬁ% th?ﬁé%lﬁés{ﬁy?he desired am ne. 94
19 DEC 2006 WO 02/ 34711 PCT/ USQOL/ 32582 AF-1: Synthesis of am dine from
nitrite Acetyl .chlorj 5 nm)_was added to nethanol (5 nL) at 0 C

dr op-w s?’:gﬁ ectigpio af‘‘!éi%ljl‘193<§1d§e’@lrs(z)'(c)étrﬁﬂterrperature for 15 mires. To this solution
of nmethanolic HCl was added 5 nitrile conpound (1 mmol) and stirred at

room tenperatyre overnight.. .The reaction m xt,u o, d in vacuo
and dried. The® raeSSOX‘%?@ ‘g%f‘l&?*})(ga (%fm’f‘ﬂll nrleegph éli L%%ﬁ%y@ﬁﬁhgf%g was :
di ssol vedrthdformaten(dAahmo Danwhdnivimitraterii@miraocly arsl stirsd biudobr dadoieratwse t he
reaction mxture. at reflux te ratur [ ﬁ& The. r th: L Xt ure was
concent r 3%y t@frfﬁcrhr?fls 5t oecémége]lﬁtlerbg’dﬁéémgnqq ne. fbﬂkﬁ&&i“ﬁﬁ‘?‘.ﬂ’éﬁéf Gignard
reagent tactionythixturel ey HeatcBoat 40 SO luntili complete).ayier edngpddipdof the remidn) in THE (15
~m.) cooled to, -78 C was, added, . drop.w nder, i here, vinyl
Tmanel uRgPOEeT SRaE Vi pirthRRal0% HE0F f o Chflah AR TS, Lr o
was al | ovegbve @thaasim Tie residite tvesiiesohted e ethagl fifttred e derfoye afBidsolutilhe reacti on
was quenched carefully wth satyrated aqueou o]a]l i sol ution
(10 nlL) AMPEEeBCIPREERS %\%Ya%‘i’%ﬁ“a it gﬁf " “%gg %%eawfﬁgéegf%gﬁflc | ayers
were Ccorhoedurthspplteitaéd.h brine (10 nL), dried and concentrated in vacuo.
The residue

15 U-1: Conversion of bromide to boronic acid

To a mixture of bromo compound (1 mmol) in ether (10 mL), cooled to —78 °C, n-

butyl lithium (1.2 mmol) was added dropwise and the reaction mixture was stirred for 30
mins after the addition was completed. Tributyl borate (1.3 mmol) in ether (10 mL) was

20 added to the reaction and stirred at ~78 °C for 2 h. The reaction mixture was allowed to
warm to 0 °C and quenched with 2 M HCI (10 mL). The reaction mixture was stirred at
.room temperature for 1h and cooled with ice. The aqueous layer was separated and the
organic layer was extracted twice with 1N NaOH (2 X 10 mL). The basic extracts were
combined and washed with ether (10 mL). The basic layer was acidified to pH 4 using 6

25 N HCI and the solid that separated out was collected by filtration, washed with water and
hexane and dried in vacuo to furnish boronic acid as a solid. If no solid product is
obtained then the basic layer was extracted with ether (2 X 10 mL). The organic layers

were combined, dried and concentrated in vacuo to furnish boronic acid.

85



obtained was purified by flash colum chromat ography to obtain the desired
addition 20 product. AG 1: Synthesis of tributylvinyltin conpounds from
vinyl brom de containing hydroxyl 25 To a solution of vinyl bromde with
hydroxyl (1 nmol) in dichloromethane (20 nl) was added I-
butyldlnet,‘pxloz%/%}/]~ chloride (1.5 mmol) and DVAP (1.5 nﬁé§ 5§@5 stirred at
roomtenperature overnight. The reaction m xture was ¢ Wth water
(20 nmL) and the aqueous | ayer separated. The organic | ayer was washed with
0.1 N aqueous HCl (10 nL), brine (20 nL) dri-ed and concentrated in vacuo

to furnis C 2006 02/ 347 US 2 correspondi ng
tert-but &i?ﬁ@i’%ﬂsgpﬂwcﬁﬁb té’é‘t‘ ?rf%ﬂa’éﬁ was used as such for

t he next step. To a sol ution of the above oily residue (1 mol ) in diethyl
et her (20 rrL) oI dro se . ter I Lhthium (1.7
Min pentane, W‘tﬁono?f[eﬁl\ﬁNpE‘F‘}e%?e fi S IVRE /i%%% d%]bxt ure was
sti (r]I r?d a;hr)d 1?@5601E@fo&ohcawu§ aqdbardedpe@kepdverzﬁerﬁd ofiL$ fhir, ﬂ\b\ﬁﬂmﬁnm suLI furic
aci 2 nL) and water e reaction njxture neut |ze usi ng
2 N NaH (éﬁ%fn?lhé“do?tlj?ﬁ@é‘?%flef v!g éﬁs‘m@aﬂ %?tm?ﬁ %“i%?‘i‘? was washed
Wi th wat efrofvdlt fle} a fRELARS (18 Quifid-fo, thﬁrﬂuedueanuihe:@aamtmmmwasnﬁmmwo

Purification 10 of the crude residue obta ned i{j]%/ J&Lé
chr omat ogtiEphfors 3 minsiat 020 he falyeAdyy the P‘ii jiqm Pt §-uty BED.  Synt hesi s

of tri PUtdFl]'BﬁﬁEJleeP h@eﬁwwﬂﬂ&sfah@ﬁﬁrﬁdd)ﬂt W@C%mighﬂﬁﬂ’&e&admbn &hityﬂe br omi des
15 To lithiumcli

in THE oql.ed t C was added
dr opwi se wslqsaltewtr‘w %}F‘Eﬁ'%@y](@miei(%q_mmf )H'Prﬁfrgj;‘) ﬁzﬁ “%IQEW*’(S% Wer a period
of 15 Jhercink bidfinftlist HPE fHa @"ﬂlﬁ‘b@h@h&rﬁnﬁﬁ@frﬂhﬁﬁﬂb@@mdﬁm&baﬁare and

stirred for 16 h. The reaction mxture was filtered %{1 (? g | ass wool to
renove |%@I%WC@QW?NH&%‘WWW@éﬁﬁéﬁeﬂ‘ﬁ‘f"ﬂéhé“d ded t9 T‘ﬂ‘g“ Pr epar ed

sol ution n%'}y #ﬁ'@ﬁcﬁ%&ushﬁﬁ%g@seﬁira@& Mth@éx%ﬁﬂléjﬁyérjexmd)lwma&uadﬁed dr opwi se
over a perio nuns ‘and stirred at roomtenp I’g £
NaOH (2 X 10 mL). The basic extracts were combined and washed with ether (10 mL).
The basic layer was acidified to pH 3 using 6 N HCI and the solid that separated out was
15 collected by filtration, washed with water and hexane and dried in vacuo to furnish
boronic acid as a solid. If no solid product was obtained, then the basic layer was
extracted with ether (2 X 10 mL). The organic layers were combined, dried and

concentrated in vacuo to furnish boronic acid.
20 U-3: Synthesis of boronic acid by ortho lithiation of aryl acetal

To a solution of aryl acetal compound (1 mmol) in ether (10 mL) at-78 °C, tert-

buty! lithium (1.1 mmol) was added dropwise and the reaction mixture was stired for 3 h

at =20 °C after the addition was completed. Tributyl borate (1.2 mmol) in ether (10 mL)

25  was added to the reaction and stirred at —20 °C for 1 h. The reaction mixture was allowed
to warm to 0 °C and quenched with 2 M HCI (10 mL). The reaction mixture was stirred

at room temperature for 1h. The aqueous layer was separated and the organic layer was
extracted twice with 1IN NaOH (2 X 10 mL). The basic extracts were combined and

washed with ether (10 mL). The basic layer was acidified to pH 4 using 6 N HCl and the
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overnight. The reaction m xture was quenched wi th saturated aqueous
ammoni um chloride solution (10 nL) and extracted with ether (2 X 10 ).
The organic | ayers were conbined, washed with brine (10 nlL), dried,
filtered and concentrated in vacuo to 25 furnish deS|reﬂ%i§§ yItlnaIkyI
and was uggg %@ such wi thout further purification. 96 19

02/ 34711 PETPUEY 3232 AG 3: BeT/SOEss?

“4- Srono- 5-fornyl -benzo[ 1, 3] di oxol e-2-carboxylic acid nethyl ester To a

m xture of 2-brono-3, 4-di hydr oxy- benzaldehyde (2.17 g, 10.0 nmml) and

K2C03 (5. 56 ‘% 40..2 mmol ) in_n-propanol. (25 nL) was add di br opoacetic

aci d (2 selid thaf sepprafed A ‘}’asa‘f?ge‘itfﬁebwwmrb Waghed P@glt‘@ﬁera"(n Y Y enper at ur e
for 24 hgréd &%afo%lﬂxﬁﬂsht&r&&om& AMPRLAt Wi soBNpiasdt wae bbthiasy Bén _

di bronpacetic acid (1.7 nmol ) was added. The nlxture s stirred
at refIuﬂwﬂEW“%BWﬁs@ﬁmpﬁéﬁﬂﬁdﬂmﬁé%XéQéH@ré@@&“ﬁﬁﬁ festsevere QBN  was added.
The resulghibdhd36BRMReSH MLl fiMRsh Bipddd ddied to pH 2 by adding 1 N HO and
extracted with ethyl acetate (3 X 100 nL). The conbi ned organic | ayers were
dried510 (MySO4) and evaporated in vacuo to afford crude

4 br om>- S Gide IeRAAl A QLAY PpfbPoXy | i ¢ aci d (1.34 g) as a
browni sh solid. This crude product was dissolved in anhydrous nethanol (50
m.) and conc. H2S04 (5 nL) was added drop by drop. The resulting m xture

was ref | uxed mvae{oﬂwb&mwﬁa&ng &l L Rrifiie Wy dSIHRRIdR ( Wes wal e ik B0  nL) was
added and the resulting agueous sol Ution was extracted mnth et hyl acetate

(100 15 il bxh3y 1801%e nedrerhidhadanslivd.dhe cagssronding eyl pRGEEHE! and
evapojyat ﬁmh‘%l)\(;@aﬁ 'zl@ded il Bfall ?&hSﬁé%v&WaaspeHbﬁ of ZO%Qn byhd Jeastion Gt thiETas

chronato raphy 2% acet at e: hexane "= 5: 95) o _furnish
2]

4- br ono- Begtes aty180b [4 hapenleskaidequenchagd Besbywat@r @8@ @lnet Hpirexlper as a
whi t e S%(t% cted it lagzite %3%5"10!91‘35t yﬂhe@&%ﬁﬁe&)&él net@%kswa_&ca sol ution

of phenol in pyridine (10" nl) was add pr opi onyl
chl ori de Waghed wﬂhdiryle diripdviverMe§te cmcxmteé tovgiye phenot. e'élhl&?anrh?cﬁ%ﬂteé nper at ur e

for over ‘h”%9gﬂﬁ%%9“ flran g&% he reaction m xture was
extracte mﬁ{%?Q%d acefgte&ﬁ% g %ﬁe organi c | ayers were
conbi 1vsed and washed mnth aqueous 0.5 N HCI (100 nL) water, brine, dried

(MyS™®) qu gﬁﬁg{@;%‘dﬂ?m&ﬁg%%eﬁw@l&wde resi due was puri fied by flash

col um chrona ograp urni Sired ester.

tw

To a solution of aryl ether (1 mmol) in dichloromethane (10 mL) cooled to -78 °C

was added boron tribromide (3 mmol). The reaction mixture was allowed to warm to

20 - room temperature overnight and quenched with water (10 mL). The solid obtained was

collected by filtration to give the desired product. More product was obtained after

evaporation of the organic layer and washing the residue with water. Altematively, jf a

homogenous biphasic mixture was obtained on addition of water, the organic layer was

separated, washed with brine, dried over MgSOs, and concentrated to give the desired

25 phenol.. This can be further purified if needed by crystallization or column
chromatography.
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97 19 DEC 2006 WD 02/ 34711 PCT/ USOL/ 32582 Al: Preparation of
2- br ono- 5- hydr oxy benzal dehyde To a sol ution 3-hydroxybenzal dehyde
(Aldrich, 101.39 g, .805 nmol) in chloroform (1000 nm.), was added brom ne
(45 nL, 845 mmol) in chloroform (200 nL) 5 drop w se OVF§ @%ﬂﬁ@iOd of 2 h
at roomtenperature. The reaction m xture was stirred at B nperat ure
over ni ght WRA@23¥1itered to col |l ect crude 2-brono-5- hydroy&nngﬁggngehyde (32
g) as a dark brown solid. The filtrate was concentrated to 200
filtered through a pad of Celite and silica gel (40 g) and washed with
ether (1000 mL).  The filtrate was concentrated in vacuo to give a second
crop of Vi pemetiglaties iof 21 hidtinl didbytbphei@ g) as a dark brown solid. The
above solids were conmbi ned and dissolved in glacial acetic acid (360 mi)
by heating. Water (840 nL) was added and the solution was filtered hot.
The sol uti on m@EssoRkibeWEstyl Methfitetien(irmnol) insdightorahethaedf chLy wps added a

refrlgerator overng The cr.ystal s, obt r.e.collecte filtration
and washé¢° ¢ regtjog o Wéer“fﬁsé‘ﬁateﬁﬂ %ﬁﬁ\(ﬁ% @&Wr EHL g?b% g, 37% of

tAgeldgr Z I Ehg&n&lhfﬁsiwa; ad@sd alzrmn B i wﬂcnao\?w ﬂ!hlergdnad layerlezvas (sbpdacb,tedrrp 1|35 C.

m dine fromnitrile m xture o i an roxyl am ne
( aqueous Thyagpeops haym\ya%fﬁ-cxwtqétsmmé fimesysy 95&%1 ‘é%tf’@% % ecoglbﬁlxgnd
concent r giedc i1fyeMakste . wakled h;ethriﬁﬁiedu@edomgnmgchndwamﬁdem Bta@bit¢ 20 nl),
acetic acid (2 nilL), and a nﬁll aHQ%QE of Raq%X ni ckel . The reaction
mi xt ure M@S}h%ﬁ?iﬁéﬁéieé‘al ("E‘G g purfizsd by folynm ’?‘th)ﬁg? d and concentrated in
vacuo. The residue obtained, was purified by flash colum chronat ography to
obtain the corresponding amdine. 25 AJ-2: Amdine fromnitrile A m xture

of nilori Ved: (Qewlﬁﬁ%rﬂfawt‘ﬁ‘ftgl’lééheﬁé‘tm ic HO solution (freshly |
prepared by bubbling HO gas or prepared in-situ by prenixing nethanol and

acet Y'l %8 19Tc|>:)aE sCtlr%e%os?urryV\g 1£I)a211/1 :(%24;1%1%1 I?ncléhy g%s/ t%ﬁggez(s mL) under nitrogen
atmosphere was added para-thiocresol (2 mmol) dissolved in toluene (40 mL). The

mixture was stirred at room temperature for 30 min and hexamethylphosphoric triamide

15 (2 mmol) in toluene (5 mL) was added dropwise over a period of 30 min. A solution of

aryl ether (1 mmol) in toluene (5 mlL) was added in one portion. The reaction mixture

was stirred at reflux for 9.5 h, cooled to room temperature and diluted with ethy! acetate

(40 mL). The organic layer was extracted with'1 N aqueous NaOH solution (2 X 20 mL).

The basic layer was acidified to pH 5 and extracted with ethy] acetate (2 X 20 mL). The

20  organic layers were combined, washed with water, dried (MgSOy4) and concentrated in

vacuo. The residue obtained was purified by flash column chromatography to afford the

desired phenol compound.

W: Conversion of acid to methyl ester

25 : S
A mixture of acid (1 mmol), conc. H,SO4 or conc HCI (0.5 mL) and methanol (10

mL) was heated at reflux for 16 h. The mixture was concentrated to half of its volume

and the residue poured into a saturated sodium bicarbonate solution. The precipitate was

collected by filtration, washed with water and dried to give the desired ester. If the ester
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chloride at ice cold tenperature) was stirred at roomtenperature
overnight. The reaction mxture was concentrated in vacuo to furnish

met hyl imdate. To the residue of nmethyl imdate was added MeOH (40 i)
and anmoni a gas was bubbled at reflux tenmperature for UBDE #6till the
reaction | ete. The reaction m xture was concen 5 vacuo and
dried to Wﬁ?ﬁﬁg the desired am dine. Alternatively, héﬁﬁggﬁ%ﬁzlnldate was
di ssol ved in nmethanol and anmoni um acetate (10 nmol) was added. The
reaction mxture was concentrated in vacuo and purified by flash col-um
chromat ography to qQhtain the correspondi ng di ne.. 10 AJ- Am di ne from

nitrile 9i@natopesssdid Bf"aﬁ?}%f'faFtF‘gW(tE §taig; f‘o‘if%‘&?‘iiiﬁ’r??éi%ﬂm (5 nL) was
added N-GRGE! s cBNeeh@itan thQivk (R dekirdlBRl), and ammoni um acetate (5 nmol) and
heated at reflux till the reaction was conplete. The reaction m xture was
concentrated in vacuo and purified 15 by flash colum chromat ography to
obt ai n t He)CosvesiiNtiaod 8tk ne. AK: Conversion of aryl triflates or

hal i des to boronate ester. To ) ‘

di chl dro[ 1, 1' - bi s(di phenyl phosphi no) f errocene] pal I adi bun (11) dichloro- 20

met hane addUCA ‘618t iPof TBhanoHA SN oA LG m@mg&%@&@? tElaHditias opdded aryl
triflate QB macolboraneé%mL andtrlethylytge(w nmol ) .
The reac@qeb’hcﬁi)l%i i &L methanal/sdanph h‘l‘té’og 384 stirred dor SOpmyps unti |

conpl et e, 35 AVdrdaBGEehs fOMAnbE HANRAY RIS adi@l LR hfNstified tatl FmAS
concent rat ec? in vactuo. The residue obtai ned was purified “R%Ff  ash col um

chr omat o@mpﬁ?ﬂq tor frefhu i peqded QismIghid TB@)F‘??ﬁt&lnén’éE‘E%Was copgenipted 19,4  vel v,

the foll lumn chromatography or

di chllgro b| S D;IQQ gﬁ?ltgﬁoﬂg%ﬁ%n(%%erurngggnbeﬁ |§§| | adi um (1%)pc¥| chl oro-

met hane adstalbzah(ogtco&mﬁhjbgdesz[edlestem s(di phenyl phosphi no) ferrocene (0.03
mrol ) under argon ‘in dioxane (100 nL) was added aryl triflate (1 nmol),

bi s(pi nacol ata)di boron (1.1 99 19 DEC 2006 WD 02/ 34711 PCT/ USQ / 32532
mml ) an¥: fPonessivunf pheapki aliiybayyhetiprs oyjalylatian of ¥Mins xt ure was heat ed under
argon at 100 C for 3h or until conplete as evidenced from TLC anal ysi s.
The reaction mxture was concentrated in vacuo. The residue Qbtained was

purifised by fTaskoktbmphenok by amine mamely it BMELRIBE Varadfed CP¥E bor onat e

ester. carbonate (1.25 mmol) and corresponding bromide (1.1 mmol). The reaction mixture

was stirred at room temperature overnight and quenched with water (25 mL). The
product was extracted with ether (2 X 25 mL), the organic layers were combined and
washed with water (25 mL), brine (25 mL), dried and concentrated in vacuo to furnish

20 crude product. The crude was purified by crystallization or flash column
chromatography. ‘

Y Convefsion of nitrile to hydroxycarbamimidoyl

25 To-a solution of nitrile compound (1 mmol) in ethy! alcohol (10 mL) was added
hydroxylamine (50% aqueous solution, 5 mmol). The mixture was stirred at reflux for 2-
5 h. The reaction mixture was concentrated in vacuo to furnish the desired

hydroxycarbamimidoyl compound.
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5 The exanpl es of the conpounds prepared are given in the follow ng tabl es.
The tables, describe the conpounds, their nmethod of preparation, the
starting material, and the analytical data. In sone cases, where

anal yti cal data have not been given, those conpounds WSrlCdBlr acterized at

the | ater s .n the synthesis. 10 100 19 DEC 2006 11 :
PCT/ US01/ 30284%.1?-N VX ~NMb~b '""vt %M vi~t cl Vﬁ%%{"%%?é]’urm a~ z

'‘'Do~d~0o0~.~Nb-~r O OUtiti,~"~ Nel 00 00 '"~i'-4vvin 2 NN U
CJ G NN Uobdddd'wyo0OO0OO. UU~"~Uxz ' xz ~0xz o0xz ~0 O

00 - Z: Opening of aromatic methylené dioxy compound with alcohol

A solution of potassium tert-butoxide (2.25 mmol) in DMSO (1.25 mL) was

heated at 50 °C for 30 min. Methanol (1.25 mL) was added to it and continued heating at

5 50°C for 30 min. To the reaction mixture was added 1,2-methylenedioxy aromatic
compound (1 mmol) and continued heating at 50 °C for 30 min. The reaction mixture
was cooled to room temperature and quenched with water (10 mL) and 1 N sodium
hydroxide (16 mL). The reaction m mixture was washed with ether (2 X 10 mL) and
acidified to.pH 4 using conc HCI. The solid obtained was collected by filtration to

10 furnish the desired product.

Z-1: Opening of aromatic methylene dioxy compound with alcohol

To a mixture of methylene dioxy compound (1 mmol) in HMPA (2.5 mL) were
15  added sodium methoxide (2.5 mmol) and heated with stirring at 150 °C ‘for 12 min. The
mixture was cooled and poured into ice water (20 mL}), NaOH (30 mg) and stirred for 10
min. It was then extracted with ether and the aqueous layer was acidified to pH 4 with
HC! and extracted with ether. The later etheredl extracts were combined, dried and
concentrated. The residue was purified by crystallization or column chromatography.
20

AA: Conversion of amine to amide iu the presence of a phenol

To a solution of amino compound (1 mmol) in pyridine (5 mL) was added,

dropwise, acid chloride (2 mmol) at 0 °C under N,. The mixture was stirred for 45 min

25 and was then poured into ice water and acidified with 1 N HCL. The precipitated solid
was collected by filtration, washed with IN HCI, hexane, and then dried in vacuo to give
crude product. The crude product was added to freshly prepared sodium methoxide
solution (0.1 M, 10 mL) and stirred for 30 min at room temperature. The reaction

mixture was quenched with acetic acid (1 mmol) and concentrated in vacuo. The residue
20
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was dissolved in ethyl acetate and washed with water. The water layer was extracted
with ethyl acetate, and the combined organic layers were washed with brine, dried
(MgSOy) and evaporated to yield a solid. The solid was washed with hexane and dried in
vacuo to furnish the desired amide.

AB-1: Conversion of amino of amidine to amino carbamate

To amidine compound (1 mmot) was added 0.1N NaOH (10 mL) and stirred at
room temperature for 5 min. The reaction mixture was concentfat_ed in vacuo and to the .
residue was added eﬂkyl or aryl 4-nitrophenyl carbonate (2 mmol) in 20 mL of
hexamethylphosphoramide and stirred at 45 °C for 24 h. The reaction was quenched with
water (100 mL) and extracted with ethyl acetate (2 X 100 mL). The combined extracts
were washed with water (100 mL) and brine (100 mL), dried over anhydrous magnesium
sulfate, filtered and concentrated in vacuo. The residue obtained was purified by flash
column chromatography to furnish the desired product.

AB-2: Conversion of amino of amidine to amino carbamate

To a solution of amidine compound (1 mmol) in acetonitrile (25 mL) was added
triethylamine (5 mL) and aryl/alkyl chloroformate (2 mmol) or dialkyl/aryl carbonate.
The reaction mixture was stirred at room temperature for 16 h and quenched with water
(100 mL). The reaction mixture was exiracted with ethyl acetate (2 X 100 mL). The
combined extracts were washed with brinie (100 mL), dried over anhydrous magnesium
sulfate, filtered and concentrated in vacuo. The residue obtained was purified by flash

column chromatography to furnish the desired product.
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AC: Conversion of aldehyde to oxime

To a stirred solution of aldehyde (1 mmol) in ethanol (10 mL) was added pyridine

(10 mL) and hydroxylamine hydrochloride (1.25 mmol). The reaction mixture was

5  stirred ovemight at room temperature under nitrogen and then concentrated in vacuo to

one third of its original volume. Water (10 mL) was added and the precipitated solid was

collected by filtration and dried in vacuo. The product was used as such for next step
without further purification. '

10  AD: Debenzylation in the présence of aldehyde

To a solution of phenyl methoxyaryl aldehyde (1 mmol) in dichloromethane (10
mL) cooled to —78 °C was added dropwise under a nitrogen atmosphere boron tribromide
(1M solution in dichloromethane, 1.2 mmol). The reaction mixture was allowed to warm
15  to room temperature and stirred at room temperature overnight. The reaction mixture
was quenched with water (10 mL) and the layers were separated. The aqueous layer was
extracted with chloroform (10 mL). The organic layers were combined, washed with
brine (10 mL), dried, filtered and concentrated in vacuo to furnish crude product.
Purification of the crude by flash column chromatography furnished the desired phenolic

20  aldehyde

AE-1: Reductive amination of aldehyde

To a stirred solution of aldehyde (1 mmot) in methanol (40 mL) was added amine

25 (3.3 mmol) followed by the addition of glacial acetic acid (0.3 mL). The reaction mixture
was stired for 30 min under nitrogen at room temperature, and then sodium
cyanoborohydride (1.5 mmol) was added. After stiring for 20 min, the solvent was
evaporated in vacuo, and the residue was taken in ethyl acetate. The organic layer was

washed with water, and the insoluble material was removed from the organic layer by
92



00

oxz~00M'TMrr'"M)MtM 1"'|

t7 C-

Mrn z 103 19 DEC 2006 WO 02/ 34711 PCT/USOL/32 82 9 ..xN ~xi M
xC~ 1~1is d) 00 ..

oxcnt*l ~" ~~t c*i - .~] nll xti~

Nri~tN M\~vvi ~~ -C7 W00 Mv x 00 Mr+ QI ' Ino

M

011 v Chyoz f GO Vi NN 'hne’ MM Cia O w5 e

nWOLZMIN M x ~ N x Ngoo M vb(~C1l.:

L X
N 00 h Il

j

M t ai

t 'HOOOOOO OO0OO0OOTCOTCOM

Vv
00

o8CHESHB28L, 4+ ¢ 00 00

t+.'j 00Ot C14 L~'" N ui x 0000 -4C1 0O cdKLCVCPSZ-4"'"Cr NCIOcn

c

+|

10

20

25 -

filtration. The pH of the aqueous phase was adjusted to 7 with 1IN NaOH and was
extracted twice with ethyl acetate. The combinéd organic layers were washed with brine
and dried (MgSO,). The solvent was evaporated in vacuo to furnish crude product. The
crude product was purified by crystallization or flash column chromatography.

AE-2: Reductive amination of aldehyde

To a mixture of aminoarylamidine (1.2 mmol), 4A° molecular sieves, and sodium
hydroxide (1 N solution in anhydrous methanol, 1.2 mL, 1.2 mmotl) in methanol (10 mI;)
was added a solution of aldehyde (1 mmol) in THF (10 mL). The reaction mixture was
heated for 15 mins at reflux temperature and was cooled to room temperature. Acetic’
acid (1 %) and sodium cyanoborohydride (1 M solution in THF, 5 mmol) was added to
the reaction mixture and stirred at room temperature overnight. The reaction mixture was
quenched with 1 N NaOH (30 mmol) and stirred for additional 2 h and concentrated in
vacuo to remove methanol. The mixture was diluted with water (15 mL) and washed
with ether (2 x 10 mL). The aqueous layer wés acidified to pH 2 using 6 N HCl and the
solid that separated out was collected by filtration, washed with ether, dried in vacuo to
furnish product, which was purified by flash column chromatography, if needed. .

AE-3: Reductive amination of aldehyde

A mixture of aminoarylamidine (2 mmol), 4A° molecular sieves, pyridine (6 mL)

in methanol (9 mL) was heated at 50 °C for one hour. A solution of aldehyde (1 mmol)

in methanol (7.5 mL) containing acetic acid (1 %) was added and continued heating for4
hto 12 h. The reaction mixture was cooled and sodium cyanoborohydride (1 M solution
in THF, 5 mmol) was added to the reaction mixture and stirred at room temperature
overnight. The reaction mixture was quenched with 5 N NaOH (30 mmol) and stirred for
additional 2 h. The reaction mixture was filtered through Celite (to remove molecular

sieves) and concentrated to remove methanol. The mixture was diluted with water (15
93



N' 00 '"ZS NOO LS00 Xz0 - can X Il . OIl ~, O--6 ~R~+T W ZIM"'.

fr_~C/~MCOCOO-d"MU-q] v WW 6\ NFC El [camWe 00 '~ MV1 i-4
i M5 NV~ NOC1c~tybcf'-1 N5C4b\6vi NOO 'x" 00 covt4 Ci4
CV NNNOO PUWWF4 OOOO~QPaa r an Gl ice]giDg@zngB\IHNNd M
W~ XZ O XZ 0 XZ XZ XzrJou wwwwOOOO0OO0OOo O0O001111 1
VzMMM M"“f@if“lg DEC 2006 WO 02/ 34711 PCT/ USOL/ 32582“‘3’{/’“50”32?%2 M C4 CD 00
") S, c~vIl Il NAdc; N ~~M-1ai OR. OMONd ~xv xvU-~i~ Z

mL) and washed with ether (2 X 10 mL). The aqueous layer was filtered and solid
obtained was kept aside (mainly product). The aqueous layer was acidified to pH 2
using 6 N HCl and the solid that separated out was collected by filtration. The combined

solid materials were purified, if needed, by flash column chromatography.
AE-4: Reductive amination of aldehyde

To a mixture of aldehyde (1 mmol) and aminoarylamidine (1.1 mmol) in MeOH
at room temperature was added triethyl amine (2.75 mmol), sodium cyanoborohydride
10 - (0.83 mmol) and zinc chloride (0.9 mmol). The reaction mixture was stirred at room
température overnight and concentrated to remove methanol. The reaction mixture was
quenched with 1 N NaOH (10 mL), diluted with water (10 mL), and extracted with
EtOAc (5 X 20 mL). The combined organic extracts were washed with brine (15 mL),
dried (MgS04), filtered through Celite and concentrated to give the product. Purification

15  of the crude by flash column chromatography gave the desired product.

AE-5: Reductive amination of aldehyde

To a sohation of amine (1.2 mmol) in MeOH (10 mL) was added aldehyde (1

20 mmol) in THF (10 mL) containing acetic acid (0.1 mL) drop-wise. The mixture was

stimed at 50 °C for 4-12 h and then cooled to room temperature. Sodium
cyanoborohydride (1.5 mmol) was added to the reaction mixture and stirred at room

' temperature overnight. Water was-added and pH of the solution was adjusted to 7. The

solution was extracted with ethyl aéetate. The organic layer was dried (MgSOa) and

25 evaporated in vacuo. The residue was purifeid by flash column chromatography to

furnish the desired amine.
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AF-1: Synthesis of amidine from nitrile

Acetyl chloride (5 mL) was added to methanol (5 mL) at 0 °C drop-wise and
stirred at room temperature for 15 mins. To this solution of methanolic HCI was added
5 nitrile compound (1 mmol) and stirred at room temperature overnight. The reaction
mixture was concentrated in vacuo and dried. The residue obtained of the resulting
methy] imidate was dissolved in methanol (10 mL). Dry ammonia gas was bubbled into
the reaction mixture a't reflux temperature for 5 h. The reaction mixture was concentrated
to furnish the required amidine.
10 .
AG: Addition of Grignard reagent to aryl aldehyde

To a solution of aryl aldehyde (1 mmol) in THF (15 mL) cooled to ~78 °C was added

drop wise under a nitrogen atmosphere, vinyl magnesium bromide (1 M solution in THF,

15 5 mmol). The reaction mixture was allowed to warm to room temperature and stirred for
48 h. The reaction was quenched carefully with saturated aqueous ammonium chloride
solution (10 mL) and extracted with ethyl acetate (2 X 10 mL). The organic layers were
combined, washed with brine (10 mL), dried and conceﬁtrated in vacuo. The residue
obtained was purified by flash column chromatography to obtain the desired addition

20  product. |

AG-1: Synthesis of tributylvinyltin compounds from vinyl bromide containing

hydroxyl

25 ' To a solution of vinyl bromide with hydroxyl (1 mmol) in dichloromethane (20
mL) was added tert-butyldimethylsilyl chloride (1.5 mmol) and DMAP (1.5 mmol) and
stirred at room temperature overnight. The reaction mixture was quenched with water
(20 mL) and the aqueous layer separated. The organic layer was washed with 0.1 N

aqueous HCI (10 mL), brine (20 mL), dried and concentrated in vacuo to furnish
95 '
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corresponding tert-butyldimethylsilyloxy compound as an oil which was used as such for

the next step.

To a solution of the above oily residue (1 mmol) in diethyl ether (20 mL) cooled
to ~78 °C was added dropwise tert-butyllithium (1.7 M in pentane, 2 mmol) over a period
of 15 mins. The reaction mixture was stirred at ~78 °C for 3 h and quenched at ~78 °C
with 2 N aqueous sulfuric acid (2 mL) and water (18 mL). The reaction mixture was
neutralized using 2 N NaOH and the organic layer was separated. The organic layer was
washed with water (20 mL), brine (20 mL), dried and concentrated in vacuo. Purification
of the crude residue obtained by flash column chromatography furnished the desired
tributyltin compound.

AG-2: Synthesis of tributylmethyltin compounds from arylmethyl bromides or allyl

bromides

To lithium clippings (10 mmol) in THF (10 mL) cooled to -40 °C was added
dropwisé tributyltin chloride (0.27 mL, 1 mmol) in THF (5 mL) over a period of 15 min.
The reaction mixture was allowed to warm to room temperature and stirred for 16 h. The
reaction mixture was filtered through glass wool to remove insoluble impurities and
cooled to -40 °C. A freshly prepared solution of arylmethyl bromide or allyl bromide (1
mmol) was added dropwise over a period of 10 mins and stirred at room temﬁerature
overnight. The reaction mixture; was quenched with saturated aqueous ammonium
chloride solution (10 mL) and extracted with ether (2 X 10 mL). The organic layers were
combined, washed with brine (10 mL), dried, filtered and concentrated in vacuo to
furnish desired tributyltinalkyl and was used as such without further purification.
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AG-3: 4-Bromo-5-formyl-benzo[1,3]dioxole-2-carboxylic acid methyl ester

Toa mixturé of 2-bromo-3,4-dihydroxy-benzaldehyde (2.17 g, 10.0 mmol)y and
K»COs (5.56 g, 40.2 mmol) in n-propanol (25 mL) was added dibromoacetic acid (2.18,
10.0 mmol) and the mixture was heated at reflux temperature for 24 h. After cooling to

room temperature, another portion of dibromoacetic acid (1.75 g, 8.0 mmol) was added.

- The mixture was stirred at reflux for 46 h. n-Propanol was evaporated and water (30 mL)

was added. The resulting aqueous solution was acidified to pH 2 by adding 1 N HCI and
extracted with ethyl acetate (3 X 100 mL). The combined organic layers were dried

(MgS0s) and evaporated in vacuo to afford crude 4-bromo-5-formyl-benzo[1,3]dioxole-

2-carboxylic acid (1.34 g) as a brownish solid. This crude product was dissolved in

anhydrous methanol (50 mL) and conc. H>804 (5 mL) was added drop by drop. The
resulting mixture was refluxed overnight and cooled to room temperature. Water (50
mL) was added and the resulting aqueous solution was extracted with ethyl acetate (100
mL X 3). The combined organic layers' were dried (MgSO4) and evaporated in vacuo.
The residue was purified by flash column chromatography (ethy! acetate:hexane = 5:95)
to furnish 4—br0mo-5-fohny1—benzo[1,3]dioxole-2—carboxylic acid methyl ester as a white

solid.
AM: Synthesis of tert-butyl ester of phenol

To a solution of phenol (1 mmol) in pyridine (10 mL) was added 2,2-dimethyl-
propionyl chloride (1.2 mmol) dropwise. The mixture was stirred at room temperature
for overnight and diluted with water (100 mL). The reaction mixture was extracted with
ethyl acetate (3 X 50 mL). The organic layers were combined and washed with aqueous
0.5 N HCI (100 mL), water, brize, dried (MgSO4) and concentrated in vacuo. The crude
residue was purified by flash column chromatography to furnish the desired ester.
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Al: Preparation of 2-bromo-5-hydroxy benzaldehyde

To a solution 3-hydroxybenzaldehyde (Aldrich, 101‘.39 g, 805 mmol) in
chloroform (1000 mL), was added bromine (45 mL, 845 mmol) in chloroform (200 mlL)
5  drop wise over a period of 2 h at room temperature. The reaction mixture was stirred at
room temperature overnight and filtered to collect crude 2-bromo-5-hydroxy
benzaldehyde (32 g) as a dark brown solid. The filtrate was concentrated to 200 mL,
filtered through a pad of Celite and silica gel (40 g) and washed with ether (1000 mL).
The filtrate was concentrated in vacuo to give a second crop of the crude desired
10  aldehyde (60 g) as a dark brown solid. The above solids were combined and dissolved in
| glacial acetic acid (360 mL) by heating. Water (840 mL) was added and the solution was
filtered hot. The solution was allowed to attain room temperature and kept in 2
refrigerator overnight. The crystals obtained were collected by filtration and washed with
water, dried overnight in vacuo to furnish (60 g, 37%) of the desired product as a purplish

15  brown crystalline solid, mp: 135 °C.

AJ-1: Amidine from nitrile

A mixture of nitrile (I mmol) and hydroxylamine (aqueous 50%, 1.8 mL) in
20  EtOH (15 mL) was refluxed for 3 h and concentrated in vacuo. To the residue obtained
was added EtOH (20 mL), acetic acid (2 mL) and a small amount of Raney nickel. The
reaction mixture was hydrogenated (50 psi) for 14-24 h, filtered and concentrated in
" vacuo. The residue obtained, was purified by flash column chromatography to obtain the
corresponding amidine.
25 '
AJ-2: Amidine from nitrile

A mixture of nitrile (1 mmol) and saturated methanolic HCI solution (freshly

prepared by bubbling HCl gas or prepared in-situ by premixing methanol and acetyl
98
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chloride at ice cold temperature) was stirred at room temperature overnight. The reaction
mixture was concentrated in vacuo to furnish methyl imidate. To the residue of methyl
imidate was added MeOH (40 mL) and ammonia gas was bubbled at reflux temperature
for 16 h or till the reaction was complete. The reaction mixture was concentrated in
vacuo and dried to ‘fumish the desired amidine. Alternatively, the methyl imidate was
dissolved in methanol and ammonium acetate (10 mmol) was added. The reaction

mixture was concentrated in vacuo and purified by flash column chromatography to

obtain the cotresponding amidine.
AJ-3: Amidine from nitrile

To a solution of nitrile (1 mmol) dissolved in methanol (5 mL) was added N-
acety! cystein (0.1 or 1 mmol) and ammonjum acetate (5 mmol) and heated at reflux till
the reaction was complete. The reaction mixture was concentrated in vacuo and purified

by flash column chromatography to obtain the corresponding amidine,
AK: Conversion of aryl triflates or halides to boronate ester

To dichloro[1,1’-bis(diphenylphosphino)ferrocene]palladium  (II) dichloro-
methane adduct (0.75 mmol) under argon in dioxane (100 mL) was added aryl triflate (25
mmol), pinacolborane (31.5 mmol) and triethylamine (75 mmol). The reaction mixture
was heated under argon at. 100 °C for 3h or until complete as evidenced from TLC
analysis. The reaction mixture was concentrated in vacuo. The residue obtained was
purified by flash column chromatography to furnish the desired boronate ester.

Alternatively, the following method can be used.

To dichloro[1,1’-bis(diphenylphosphino)ferrocene]palladium () dichloro-
methane adduct (0.03 mmol), 1,1°-bis(diphenylphosphino)ferrocene (0.03 mmol) under

argon in dioxane (100 mL) was added aryl triflate (1 mmol), bis(pinacolata)diboron (1.1
' 99
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mmol) and potassium acetate (3 mmol). The reaction mixture was heated under argon at
100 °C for 3h or until complete as evidenced from TLC analysis. The reaction mixture
was concentrated in vacuo. The residue obtained was purified by flash column

chromatography to furnish the desired boronate ester.

The examples of the compounds prepared are given in the following tables. The
tables describe the compounds, their method of preparation, the starting material, and the
analytical data. In some cases, where analytical data have not been given, those

compounds were characterized at the later step in the synthesis.
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Analytical Data

TH NMR (DMSO-dg): 8 9.11 (m, 4 H), 7.86 (s, 1 H),

H), 4.12 (s, 2 H), 2.59 (m, 2 H), 1.87 (m, 1 H), 0.81 (4,
MS (BSY): 445.32

J=6.6Hz, 6 H);

7.66 (m, 5 H), 7.49 (mn, 2 H), 7.38 (m, 1 H), 7.08 (m, 2
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Analytical Data

'HNMR (CDCly): 6 10.17 (d, J
8.3 Hz, 1 H), 6.94 (dd, J

Hz, 1 H), 6.51 (s, 1 H), 3.90 (s, 3 H)
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The following non-limiting examples are presented to further illustrate the present

invention.

2"-[({4-[Amino(imino)methyl]phenyl} amino)carbonyl]-4-
[(isobutylami_no)carbonyl]-4'—thien—2~y1—1,1'-bipheny1—2-carboxylic acid

2-[( {4-[Amino(imino)methyl]phenyl} amino)carbonyl]-4-
[(isobutylamino)carbonyl}-4'-thien-3-yl-1,1 “-biphenyl-2-carboxylic acid

2-[( {4-[Amino(imino)methyl]phenyl} amino)carbonyl]-4-
[(isobutylamino)carbonyl]-1,1':4',1 "-terphenyl-2-carboxylic acid

2"-{({4-[Amino(imino)methyl]phenyl} amino)carbonyl]-4'-(3 -furyl)-4-
[(isobutylamino)carbonyl]-1,1"-biphenyl-2-carboxylic acid

2"-[({4-{ Amino(imino)methyl]phenyl} amino)carbonyl]-4-
[(isobutylamino)carbonyl]~4'-pyridin—4-yl—1,1'—bipheny1-2-carboxylic acid

2"-[({4-[Amino(imino)methyl]phenyl} amino)carbonyl]-4-
[(isobutylamino)carbonyl]-4'-(1H-pyrrol-2-yl)-1,1'-biphenyl-2-carboxylic acid

2"-{({4-[Amino(imino)methyl]phenyl} amino)carbonyl]-4'-[2-(hydroxymethyl)thien-
3-yl]-4-[(isobutylamino)carbonyl]-1,1"-biphenyl-2-carboxylic acid

2"-[({4-[ Amino(imino)methylJphenyl} amino)carbonyi]—4'—{3-(hydroxymethyl)thien-
2-yl]-4-[(isobutylamino)carbonyl}-1,1-biphenyl-2-carboxylic acid

2"-{({4-[ Amino(imino)methyl]phenyl} amino)carbonyl]-4-
[(isobutylamino)carbonyl]-4'-vinyl-1,1'-biphenyl-2-carboxylic acid

272



on C N CAr | ri z ell 262 19 DEC 2006 WD 02/ 34711 PCT/USOLl/32 82 C-4

~cn %9 r. rn CCC NN"~cn hb .pdp. biii if ooif cl) Ntp A00 ~~ NM
p”™ OQp~+ RSO06 text v.( +d'xi ~""i if Mabi + %% 06 z dgf?&ﬂ0+ 0 en

co -5~ ,~0,--, ~b SGQ COMN~. .-~ ONGi ~Oyv% Nh ORNU
ON 11 1T c4y PRl N N PCT/US01/32582

4-Allyl-2'-[({4-[amino(imino)methyl]phenyl} amino)carbonyl}-4-
[(isobutylamino)carbonyl]-1,1"-biphenyl-2-carboxylate

2'-[({4-[Amino(imino)methyl]phenyl} amino)carbonyl]-4-
[(isobutylamino)carbonyl]-4'-(1,3-thiazol-2-y1)-1,1'-biphenyl-2-carboxylic acid

2"-[({4-[Amino(imino)methyl]phenyl} amino)carbonyl]-4'-[3-(hydroxymethyl)-2-
furyl}-4-[(isobutylamino)carbonyl]-1,1"-biphenyl-2-carboxylic acid

2"-[({4-[ Amino(imino)methyl]pheny!} amino)carbonyl}-4-
[(isobutylamino)carbonyl]-4'-prop-1-ynyl-1,1"-biphenyl-2-carboxylic acid

2'-[({4-[Amino(imino)methyl]phenyl}amino)carbonyl]-4'-(3-hydroxy-3-methylbut-
1-ynyD)-4-[(isobutylamino)carbonyl]-1,1'-biphenyl-2-carboxylic acid

2'-[({4-[Amino(imino)methyl}phenyl} amino)carbonyl]-4-[(3-
methylbutanoyl)amino]-4'-vinyl-1,1'-biphenyl-2-carboxylic acid

2"-[({4-[Amino(imino)methyl]phenyl} amino)carbonyl}-4'-(4-hydroxybut-1-ynyl)-4-
[(isobutylamino)carbonyl]-1,1'-biphenyl-2-carboxylic acid

- 2-[({4-[Amino(imino)methyl]phenyl} amino)carbonyl}-4-
[(isobutylamino)carbonyl]-4"-[(1E)-3-methylbuta-1,3-dienyl]-1,1"-biphenyl-2-
carboxylic acid ' '
2-[({4-[Amino(imino)methyl]phenyl}amino)carbonyl]-4'-(3-hydroxyprop-1-ynyl)-

4-[(isobutylamino)carbonyl]-1,1'-biphenyl-2-carboxylic acid
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2-[( {4—[Amino(imino)methyl]phenyl}amino)carbonyl]—4‘-(2-ﬁ1r§l)-4—
[(propylamino)carbonyl]-1,1"-biphenyl-2-carboxylic acid

2'{( {4—[Amino(imino)methy1]phenyl}amho)carbonyl]-4—[(sec-
butylamino)carbonyl]-4'-(2,-fury1)—1,1'—bipheny1—2—carboxy1ic acid

2-[( {4-[Amino(imino)methy1]phenyl} amino)carbonyl}-4"-(2-furyl)-4-{[(2,2,2-
tziﬂuoroethyl)amino]ca:bonyl}-1,1'-'biphenyl-2-carboxy1ic acid

-[({4-[Amino(imino)methyl]phenyl} amino)carbonyl]-4'-(2-furyl)-4- {[(4-
hydroxybutyl)amino]carbonyl}-1,1"-biphenyl-2-carboxylic acid

2-f( {4—[Amino(imino)methyl]phenyl} amino)carbonyl]-4-[(ethylamino)carbonyl]-4'-
(2-furyl)-1,1'-biphenyl-2-carboxylic acid

2"-[({4-[Amino(imino)methyl]phenyl} amino)carbonyl]-4-
[(isobutylamino)carbonyl]-S'—methoxy—4'-viﬁyl-1,1'-biphen§1—2~carboxy]ic acid

2-[({4-[Amino(imino)methyl]phenyl} amino)carbonyl]-4-
[(isobutylamino)carbonyl]-4'-(thien-2-ylmethyl)-1,1-biphenyl-2-carboxylic acid

- 2-{3-[({4-[Amino(imino)methyljphenyl} amipo)carbonyl]pyridin-4-yl} 5.

[(isobutylamino)carbonyl]benzoic acid

2'-[({4-[ Amino(imino)methyl]phenyl} amino)carbonyl]-4-
. [(cyclopentylamino)carbonyl]-4'-vinyl-1,1'-biphenyl-2-carboxylic acid
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“[( {4~[Amino(imino)methy1]phenyl} amino)carbonyl]-5'-ethoxy-4-
[(isobutylamino)carbonyl]-4'-vinyl-1,1"-biphenyl-2-carboxylic acid

Methyl 2'-[({4-[({[(acetyloxy)methoxy]carbonyl} amino)(iminojmethyl]phenyl}
amino)carbonyl}-4-[(isobutylamino)carbonyl]-4'-vinyl-1,1 “biphenyl-2-carboxylate

Methyl 2'-[({4-[{[(benzyloxy)carbonyl]amino} (imino)methyl]phenyl}amino)
carbonyl]-4-[(isobutylamino)carbonyl]-4'-vinyl-1,1-biphenyl-2-carboxylate

N {4-[ Amino(imino)methyl]pheny!}-N8-isobutyl-6-oxo-6H-benzo[c]chromene-

1,8-dicarboxamide

2"-[({4-[Amino(imino)methyl]phenyl} amino)methyl]-4-(isobutylamino)carbonyl]-
4'-vinyl-1,1"-biphenyl-2-carboxylic acid

2'-({[4-(4,5-Dihydro-1H-imidazol-2-yl)phenyl]amino} carbonyl)-4-
[(isobutylamino)carbonyl]-1,1-biphenyl-2-carboxylic acid

2"-[({4-[Amino(imino)methyljphenyl} amino)carbonyl]}-4-
[ (isobutylamino)carbonyl]-5'-thien-2-yl-1,1"-biphenyl-2-carboxylic acid

2'-{({4-[Amino(imino)methyl]phenyl} amino)carbonyl]-5'-(2-amino-2-oxoethoxy)-4-
[(isobutylamino)carbonyl]-1,1"-biphenyl-2-carboxylic acid ’

2'-{({4-[ Amino(imino)methyl]phenyl} amino)carbonyl]-4'-ethoxy-4-
[(isobutylamino)carbonyl]-1,1"-biphenyl-2-carboxylic acid
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2-{5-[({4-[ Amino(imino)methyl]phenyl} amino)carbonyl]-1,3-benzodioxol-4-yl} -5-

[(isobutylamino)carbonyl]benzoic acid

2'-[1-({4-[Amino(imino)methy!}phenyl} amino)ethyl]-4- [(isobutylamino)carbonyl]-
1,1-biphenyl-2-carboxylic acid '

3-[2-[({4-[Amino(imino)methyl]phenyl} amino)carbonyl]-4-(benzyloxy)phenyl]-6-
[(isobutylamino)éarbonyl]pyridine—Z-carboxylic acid

3-[2-(4-Carbamimidoyl-phenylcarbamoyl)4—viny1—pheny1] -6-isobutylcarbamoyl-
‘pyridine-2-carboxylic acid

2’-[(5—Carbamimidoyl-pyﬁdin-z-ylamino)-methyl]-4—isobutylcarbamoyl-4'—vinyl-
biphenyl-2-carboxylic acid

2'-{[4-(N-Hydroxycarbamimidoy!)-phenylamino]-methyl} -4-isobutylcarbamoyl-4'-
vinyl-biphenyl-2-carboxylic acid

2'-{[4-(N-Hydroxycarbamimidoyl)-phenylamino]-methyl} -4-isobutylcarbamoyl-4'-
vinyl-biphenyl-2-carboxylic acid methyl ester

3-{2-{(4-Carbamimidoyl-phenylamino)-methyl]-4-vinyl-phenyl}-6-
isobutylcarbamoyl-pyridine-2-carboxylic acid
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Biological Assay Methods

In Vitro Assay for Inhibition of TF/FVIIa

To assess the inhibition of the test compounds against the target enzyme,
TF/FVIla, an amidolytic assay based upon the absorbance of p-Nitroanalide (pNA) at
OD405 was utilized. The ICs of the test compounds was determined by using KC4A data
reduction software (Bio-Tek Instruments) to interpolate percent inhibition from observed

Vmax values.

TF/FVIla assay reactions were performed in a 200 pL mixture containing 4 nM
FVIla, 10 nM lipidated tissue factor, in an assay buffer containing 100 mM Tris, pH 7.2,
150 mM NaCl, 5 mM calcium chloride, 0.1 % bovine serum albumin (BSA), and 10%
dimethyl sulfoxide (DMSQ). TF and FVIla were allowed to equilibrate at room
temperature for 15 minutes. Test compounds dissolved in DMSO were incubated at
varied concentrations with TF/FVIIa for 10 minutes, followed by addition of 500 OM
substrate Spectrozyme-FVIIa. Réactions were incubated for 5 minutes at room
temperature prior to measuring the change in OD4ys nm for 10 minutes at 21 second

intervals with a Powerwave x (Bio-Tek Instruments) microplate reader.
In Vitro Assay for Human Thrombin

This colorimetric assay was used to assess the ability of the test compounds to
inhibit the human thrombin enzyme. ‘ICsp of the test compounds was determined by
using KC4A data reduction software (Bio-Tek Instruments) to interpolate percent

inhibition from observed Vmax values.

Thrombin assay reactions were performed in a 200 uL mixture containing human

thrombin at (1 U/mL) in an assay buffer containing 100 mM HEPES, 10 mM calcium
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I Av' r~+t 4~0O. spddat: 4d b % DRRO: ;]ﬁ 7.5. Test compounds dissolved in DMSO were added to
thrombin enzyme reactions at varied concentrations, folldwed by the addition of substrate
No-Benzoyl-Phe-Val-Arg p-Nitroanilide at a final concentration of 1 mM. Reactions
were incubated for 5 minutes at room temperature prior to measuring the change in OD4os

5 opm for 10 minutes at 21 second infervals with a Powerwave x (Bio-Tek Instruments)

microplate reader.
In Vitro Assay for Human Trypsin

10 This enzymatic assay was employed to evaluate the ability of the test compounds
to inhibit human pancreatic trypsin. ICsq of the test compounds was determined by using
KC4A data reduction software (Bio-Tek Instruments) to interpolate percent inhibition

from observed Vmax values.

15 Trypsin assay reactions were performed in a 200 pL. mixture containing human
pancreatic trypsin at 1 pg/mL in an assay buffer containing 200 mM triethanolamine
(TEA), 10 mM calcium chloride, 10 % DMSO, pH 7.8. Test compounds dissolved in
DMSO were added to trypsin enzyme reactions at varied concentrations, followed by the
addition of substrate No-Benzoyl-L-Arginine p-Nitroanilide (L-BAPNA) at a final

20  concentration of (0.25 mg/mL). Reactions were incubated for 5 minutes at room
température prior to measuring the change in ODgos nm for 10 minutes at 21 second

intervals with a Powerwave x (Bio-Tek Instruments) microplate reader.
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Biological Data

ICso Values of Some Selected Compounds on Different Serine Protease Enzymes

15

25

R (With Respect to - , ) '
Phenyl Rli)ng R TF/FVIIa | Trypsin | Thrombin
H)
N | =] -]
— cH,
/ \ OH (4 \/ﬁ; H+ + +
S CH,
<\ j] 4 \i ++ + +
N CH,
CH3
\_//\i—OH @ \/ﬁ’ ' - ) )
CH, CH,
-0 ”’
—0 3) i * - -
N cH,
CH,
[\ ©) : ++ - -
S CH,
5
\@ @ Ny o o .

279



00 'b+ % xtc Dex ~it Ftqo oo~'r.11~~""to O Il o~ d ~il .~"~"+

On~00 co 60R co co -vV 11 600006 vv)t6 2 11 A + .3r || --+ cy ct,~r~p
--, MntDCMto7 G-xr~""t'na' di4~+b ,~~oM Ut n 06 % r-: Gr ~i N--t~
~-ri4ptntoto 00 cI Vs pj " oo " to ON oo xi N--iO~ 0] )B\E Il -+Q G4
G '~ W~ 1 OONMMMN NNNNen Z X 17 zX
o xS U UZ NN NN 269 19 DEC 2006 IR e
PCT/ USOL/ 32532 t\ h~b it ~vd NNy | r if , , v 'o kn
CH,
o (4) \< s - .
t CHS
0
m«t) 0 S SN “ .
NN & |
)
\/kCHJ 4+ ++ . -+

ICsp values: + means >1 pM; ++ means >100 nM; 4+++ means <100 nM
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A comparison of Examples with R group and without R group illustrates the

greatly-enhanced activity achieved pursuant to the present invention.,

Compounds of the present invention are useful as inhibitors of trypsin-like serine
5  protease enzymes such as thrombin, factor VIIa, TF/FVIIa, and trypsin.

These compounds may be employed to inhibit the coagulation cascade and

prevent or limit coagulation.

10 These compounds may be used to inhibit the formation of emboli or thromboli in

blood vessels.

These compounds may be used to treat thrombolymphangitis, thrombosinusitis,
thromboendocarditis, thromboangitis, and thromboarteritis.

15
These compounds may be used to inhibit thrombus formation following
angioplasty. These may be used in combination with other antithrombolytic agents such
as tissue plasminogen activators and their derivatives, streptokinase and its derivatives, or
urokinase and its derivatives to prevent arterial occlusion following thrombolytic therapy.
20

These compounds may also be used in matastatic diseases, or for any disease

where inhibition of coagulation is indicated.

These compounds may be used as diagnostic reagents in vitro for inhibiting °
25 clotting of blood in the tubes.

These compounds may be used alone or in combination with other compounds

such as heparin, aspirin, or warfarin and any other anticoagulant agents.
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non-limting exanples are presented to further illustrate the present

i nvention. wd ebA#- [ Aniino(im no)nethyl ] phenyl} am no) garhesyshis: 4- _

[ (i sobutyl am no)carbonyl]-4'-thien-2-y1-1, 1" -bi phenyl -2-carboxylic acid
2" -[({4-[Am no(i m no) met hyl ] phenyl } ami no) car bonyl ] - 4- _ _

[ (i sobutyl am no) carbonyl]-4"-thien-3-yl-1,1'-biphenyl -2-carboxylic acid
2'-[({4-[Am no(i m no) net hyl ] phenyl } am no)carbonyl ] - 4- _ _

[ (i sobutyl am no)carbonyl J-1,1":4',1 "-terphenyl-2-carboxylic acid

These compounds may be used as anti-inflammatory agents.

According to a further aspect of the invention, compounds may be employed in
preventing ex vivo coagulation such as that encountered in the extracorporeal perfusion
5  ofblood through for example artificial valves, prothesis, stents or catheters. According to
this aspect of the invention the extracorporeal device may be coated with the
compositions of the invention resulting in a lower risk of clot formation due to extrinsic

pathway activation.

10 " Deosage and Formulation

The compounds'of this invention can be administered by any means that produces
contact of the active agent’s site of action with factor VIIa and other serine proteases in
the body of a human, mammal, bird, or other animal. They can be administered by any

15 conventional means, such as oral, topical, transdermal, parenteral, subcutaneous,
intraperitoneal, intrapulmonary, and intranasal, available for use in conjunction with
pharmaceuticals, either as individual therapeutic agents or in a combination of therapeutic
agents. Parenteral infusion includes intramuscular, intravenous, and intraarterial. They
can be administered alone, but generally administered with a pharmaceutical carrier

20 ° electéd on the basis of the chosen route of administration and standard pharmaceutical

practice.

The dosage administered will, or course, vary depending upon known factors,
such as the pharmacodynamic characteristics of the particular agent and its mode and
25  route of administration; the age, health and weight of the recipient; the nature and extent
of the symptoms, the kind of concurrent treatment; the frequency of treatment; and the
effect desired. A daily dosage of active ingredient can be expected to be about 0.0001 to
1000 milligram (mg) per kilogram (kg) of body weight, with the preferred dose being 0.1
to about 30 mg/kg.



-[ ({4-[ Am no(i m no) net hyl ] phenyl } am no)carbonyl]-4"-(3-furyl)-4-

[(i sobut yl am no) car bonyl ] -1, 1' - bi phenyl - 2- car boxylic aci d
-[ ({4-[ Arnino(i m no) et hyI ] phenyl } ami no) car bonyl | -

[(| sobut yl am no) car bonyl ]-4' -pyridin-4-yl-1, 1" -bi phenyl A9JHL 806y | i ¢ aci d

- [ ({4- [ AR¥@@(sis7Ty no) met hyI ] phenyl } am no) car bonyI 1-4- pcrryseiss2ssz _
[ (i sobutylam no) carbonyl]-4"-(1H pyrrol -2-yl)- 1 - bi phenyl - 2- car boxylic
acid 2'-[({4-[Am no(im no)nethyl]phenyl}
ani no) car bonyl | - 4" -[ 2- (hydr oxymet hyl )th| en-
3 yl J-4-[ (i sobutyl am no) carbonyl]-1,1"-biphenyl -2-carboxylic acid
-[({4-] Ami no(i.m no) met hyl Jphenyl }
no) car bonyl J- 4' -[ 3- (hydr oxynet hyI )t hi en-
| 1-4-[(isobutylam no)car bonyl 1-1,1" - bi phenyl - 2- car boxyl i c acid
[ ({4-[ Am no(i mQr"Ei%g thyI phenyl } ami no) car bonyl J- 4-

(i sobut yl ani no) ¢ ng? OmvPﬁﬂqns@ltiblef@rmwan@)cmmﬁwa@uangd 272 19
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2" - [ ({4- [ Asn n2504 by wieighr®iasay b 06 &M heigBi Bt e kb6aR@byy, I] 4- _
[ (i sobutyl am no) carbonyl]-4"-(1,3 th| azol -2-yl)-1, 1' - bi phenyl - 2- car boxyl i c
aci d
f2 - [ l(}44[[AEn no(i mTh@qmﬁb%dorm@Wﬁ®gﬁlﬁﬂ%€ﬁéﬂﬂ@ﬂ¥1hd18ﬂ)b'e[tz;@mﬁxﬂl béELa%ygEt hyl) - 2-
ur [ i n car boxylic aci
2 (T A T B R B 154 o A5 B BFgiEf. o, tnek o foue part
[((i sobut yI am adm)m@ramylrbepﬁamcmcmcmmanshmbmwaeﬂubftae ﬁaénﬂ&i(&hl c aCIh dI .
2' - dr 3- met u
t- [1( §/nyl ) - 4 i SO;&%%JE%H]XJ }?% e}“ﬂyﬁ ?of)ﬂf?p‘% ﬁ‘ﬁ}@{ﬁylquﬁg 6t§e§)9?‘1y ted a(r:rF d Y
2' - L( I{ 4- [ Am rzr;t"ﬁ BWQ‘)IWENW hl}qmﬁrxyllaﬁn @muhsx)sclaﬂid;arsyﬂés érn{llélans suspensxons
met but ano es” e car
2' -[)(/{ 4-[ Ami %o(?srgogatiﬁgtshﬁ sétgla? hglln%a%b afr] tr‘fcauﬁ'y{arr oxybut - |
-ynyl)-4 [ (i%&) %?fﬁ&?ﬂf@mef D&Pqeniemllp,rfmhmﬂe oamiEoously ¢ aci d
2' - 4- [ Ami
[ (i [sf)fouu[/l ?mﬁﬁﬁﬂg%nyfﬁg&% é’j &ﬁaﬁ@%tggxmf/’%oﬁs rr‘lﬂﬁll‘sj‘onl 1- bi phenyl - 2-

solutions, microcapsules, implants or rods or percutaneously or topically, for example in
the form of ointments, solutions or tinctures, or in other ways, for example in the form of

aerosols or nasal sprays.

Gelatin capsules contain a compound of the present invention and powdered
20 carriers, such as lactose, starch, cellulose derivatives, biocompatible polymers,
magnesium stearate; stearic acid, and the like. Similar diluents can be used to make
compressed tablets. Both tablets and capsules can be manufactured as sustained release
~ products to provide for continuous release of medication over a period of hours.
Compressed tablets can be sugar coated to mask by unpleasant taste and protect the tablet

25 from the atmosphere, or enteric coated for selective disintegration in the gastrointestinal
tract.

Liquid dosage forms for oral administration can contain coloring and flavoring to

increase patient acceptance. They may also contain buffering agents, surfactants and
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carboxylic acid 2'-[( {4-[Am no(i m no)nethyl] phenyl}

am no) car bonyl j -4' - (3- hydroxyprop-| -ynyl)-

4-[ (i sobutyl am no) carbonyl]-1, 1' - bi phenyl - 2-carboxylic ac'kg 6.9 DEC 2006
WO 02/ 34711 PCT/ USO1/ 32582 2'-[({4-[Anino(i m no)nethyl]p Ry@ﬂﬂ

anmi no) car bogglod;z¢4i:- (2-fu yl)-4 _  PCT/US01/32582
[ (propyl am no) carbonylj-1, 1" -bi phenyl - 2-car boxyl ic acid 2'-[({4-
[ Ami no(i m no) net hyl ] phenyl } am no)c arbonyl]-4-[(sec-

butylanlno)carbonyl] 4'-(2-furyl)-1,1" -bi phenyl -2-carboxylic acid”’

-[({4-[Am no (|n1no)nethyl]phenyl} am no) car bonyl ]-4'-(2-fiuyl)-4-
(2 2,2- trifluoroethyl)am no]carbonyl}-1,1"-biphenyl-2-carboxylic aci

[({4 [ Ami no(i m no) net hyl ] phenyl ) am no)carbonyl]-4"-(2-furyl)-4- {
hydr oxybut yl ) gméseredivad. haquh braﬂ-pr&ducg 'cBTb%'&XJeIo%eﬁ@hgg)éwt&xgedq&éage

-[({4-[ Am no |n1no)nethyl
am no) car bonyl opgrti B e?ﬁ}/’ p&wpggy@éaawﬁlgqle}(m 'derivatives to enhance the solubility of
( 2-furyl) -1, 1'thdropheaniptbdiar Gad B, o‘te?lts%ﬁ!ﬁj%

-[ ({4-] Am no(i m no) net hyl j phenyl } am no carbonyl] 4-
[(|sobutylan1no)carbonyl] 5' - met hoxy- 4" -vi nyl - - bi phenyl - 2- car boxylic
acid 2'-[(f4-[Am lﬁ@énemlmawfeh hﬁthﬂl@ble Iazmhé a@f&lﬁfa): @@ﬂbé!)dey, #id related
[ (i sobutyl am %Ear y ? neth¥ phenyl - 2- car boxyl i c
acid 2- {3-] ?{‘ ?thﬁ ¥‘f8§5 ﬁ%‘hﬂﬁ@l’f]’ AgYso afraow(sshxla%%ms PisytiiebiE n- 4- yI }
-5- [(isobut ylcamsrn (ﬁc)rq:aneiuenyto]hhaﬂsz Solutie ifdt parenteral administration preferably

4-[ A | b:
[(c%{ op[enrylngérllh%}(l)? gg&&ﬂql%ﬁi}o?%ﬁ l“i}%mfgr% Gy Hwéﬂ@éﬁ%ﬁtﬁ’wq’g acid 274
19 DEC 2006 \DF@SAARELrPEAiUSOMERGRAg a@intsstdvs bddinnbibilAt, RodiuzEt hy| | phenyl }

bony!
?Enl S 8%3? ;rn kg r?]él? %aorr%%)é%y acj sither alpne or gombined, are ujtable siabilizing agents AP g et hy|
S[({4-T( {[ Cerderoyitarggi Wﬂs@admﬂ@mm@d@ﬂwﬂmmwtﬁbﬂmw}

glmatng) car bonylohmn prebetPURVEY SRELIVLALRAA b, mdhAYdr phopdipa iR 2GRV - 2- car box

[

{
d
[(4-

chiorobutanol.

15 Suitable pharmaceutical carriers are described in Remington’s Pharmaceutical
Sciences, Mack Publishing Company and in the Handbook of Pharmaceuticals

Excipients, American Pharmaceutical Association, both standard reference texts in this
field.

20 : Useful pharmaceutical dosage forms for administration of the compounds

according to the present invention can be illustrated as follows:

Hard Shell Capsules
25 A large number of unit capsules are prepared by filling standard two-piece hard

gelatin capsules each with 100 mg of powdered 1500 mg of lactose, 50 mg of cellulose,

and 6 mg of magnesium stearate.
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Methyl 2'-[({4-[ { [(benzyl oxy)carbonyl]am no} (i m no)nethyl]phenyl }
an no)
carbonyl]-45[(isobutylanino)carbonyl]-4'-vinyI-1,1'-bipheH%I-2 car boxyl at e
N - {4-[Anino(i m no) met hyl ] phenyl } - N8-i sobut yl - 6- oxo- 6H behRd] #)ichr onene-
1, 8- di car boygwfen2' - [ ({4- [ Ami no(i mi no) met hyi ] phenyl}  perusowsass: '
am no) met hyl ] - 4-[ (i sobutyl am no) car bonyl ] -
4' -vinyl-1,1"-bi phenyl -2-carboxylic acid 2'-({ [4-(4, 5-D hydro-1
H i m dazol - 2-yl ) phenyl ] am no }carbonyl) - 4- ‘
[ (i sobutyl anlino)carbonyl]-1,1"-Dbi phenyl -2-carboxylic acid .

-[ ({4-[ Ami no(i m no) et hyl ] phenyl } am no) car bonyl] -4
[ (i sobutyl am no) carbonyl]-5"-thien-2-yl-1,1"-biphenyl -2-carboxylic acid

-[ ({4-[ Ami no(i m no) net hyl ] phenyl .
ani no) car bonyl ] - 5' - ( 2- ami no- 2- oxoetHogaunCapsules
[(isobutylanino)carbonyl] 1,1" - bi phenyl - 2- carboxylic acid

4-TA t hox
[(l [sf)éutgu g]mn(r)l(l g‘a?xg%)lg%@yﬂf]; “?m‘%éd% s@@: ?Q‘X’}‘ wg%fiaa gfé“"fﬁe‘bEc 2006

WO 02/ 34711 PCtr ISdiTad §s>26patzd ar{éam[z(fe{ y[nmaxmoﬁupqsmvndl)spmemymppmmw}

bony | tholin a4y | 11b
:g}goéca{10?¥£?ﬂAn?ﬁ§??ﬁgﬁg§ﬁgtﬂéuTJ%mk?m?&&h§QBN&§o?&kQ&%Q%@Q&Q% ] benzoi ¢
am no) et hyl ] - 4 }{BC?@BIE e yestisd %ﬁﬁ Hﬁﬁyto]imgia@edbﬁqﬂﬁénly#mmgwmoxyI ic acid

3-[2-[({4-[Am m@@‘hﬂkﬂfﬁéw@l IEWC}MH ydrlhtol to prepare a water miscible medicine mix.

am no) car bonyl ] - 4- (benzyl oxy) phenyl ] -

[ (i sobutyl am no) carbonyl ] pyri di ne- 2- carboxyllc acid

3-[2- (4- Car bam m doyl - phenyl car banmoyl ) T4bmk ny! - phenyl] 6- |sobutylcarbannyl
ppyri di ne- 25 carboxylic acid

2' -[(5- Carbanlnldoyl pyridi n-2-ylam no) - net hyl ] - 4-i sobut yl car banoyl - 4" - vi ny
I

{

- bi phenyl - 2- car b&dyrgs mmgtet of tﬁ)lcts are prepared by conventional procedures so tlhat the .
[4- (N- Hydr oxy ‘ﬁgﬂ%‘p %?%‘wsq%g n)g % en?]O 2rTE g oi%oﬁoxdal szlhgo%bdlilc;[xydeCSarglp Sy

vi nyl - bi phenyl oxylrc ach
[ 4- (N- Hydr oXy ceAghsiviTysted oy, ¥7men§/dxmsmta]1mﬂmlhly§e} 11rg bSsbdacH, ¥ldoamshanoy| -

vi nyl - bi phenylyrgagar R%ﬁ%bhgte Qtﬁfegls & rE)}é—laquef\aglgsef\:oatmgs may be applied to increase
15 palatability improve elegance and stability or delay absorption.

Immediate Release Tablets/Capsules

~ These are ‘solid oral dosage forms made by conventional and novel processes.

20 These units are taken orally without water for immediate dissolution and delivery of the
medication. The drug is mixed containing ingredient such as sugar, gelatin, pectin, and
sweeteners. These liquids are solidified into solid tablets or caplets by freeze drying and
solid thermoelastic sugars and polymers or effervescent componenfs to produce porous
matrices intended for immediate release, without the need of water.

25 ,

Moreover, the compounds of the present invention can be administered in the

form of nose drops, metered dose nasal or buccal inhalers. The drug is dehvcred froma

nasal solution as a fine mist or from 2 powder as an aerosol.
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3- {2-[(4-Carbam m doyl - phenyl am no) - net hyl ] - 4-vi nyl - phenyl } - 6-

i sobut yl car banoyl - pyri di ne-2-carboxylic acid 276 19 DEC 2006 WD 02/ 34711
PCT/ USOL/ 32582 Bi ol ogi cal Assay Methods In Vitro Assay for Inhibition of
TF/FVila 5 To assess the inhibition of the test conpounds] Bifajjgsst t he
target enzyp®eei/ FVI1a, an amdolytic assay based upop-tihgisRgor bance of
p-Ni troanal 1de (pNA) at OD405 was utilized. The I C50 of the test comnpounds
was determ ned by using KC4A data reduction software (Bio-Tek |Instrumnents)
to interpolate percent inhibition fromobserved Vmax values. 10 TF/ FVIla
assay reactions were perforned in a 200 p.L m xture containing 4 nM FVIIa,
10 nMlipidated tissue factor, in an assay buffer containing 100 mM Tris,
pH 7.2, 150 MM NaCl, 5 nmM calciumchloride, 0.1 % bovine serum al bum n

(BSA), and 10% di mRidditor SuHokiRnehtlst teBNERon Ik EVhl 8 uere allowed to
equi librate at. room 15 tenperature for 15010?731l r?ﬁl?es.do egfnv\é\%ﬁ%%aﬂﬁagse i ssol ved

in DMVBO were iA&LFsYE0 identify\henresence effacon it andetbenarins pidapdr tisdlae 10
m nutes, foll omes iy addinki ééﬂn&ﬁrpt@e@@hx%bs&ﬂﬁ’ﬁl’yEnﬁftiff'ed%&%tﬁop& s | a.
e

Reactions were_incu a% d.for, 5 mnytes at room nmperature prior to
measuri ng t he CHEMGE Of fre Eawion AR fedsbeled with.(fonesample, 2 zadicisstopndnd theit er val s

Wi th a Powes weletetled cédipddnd ldelerrsd fisitlERFbifihe MbBSOREAT Br dRRASY the flichidr Vi tT 0
Assay for HU”BIQ[)[ Tg{lo‘g%i.n hi sof(ilgitgrj metric assa%(‘I was used to assess the
ability of the e o At f 1KEHPT cap feusad pyAntegePehitAs A Pehelpre. - | C50
of the test colpeuirdscatias ocaioantss fedr Tia andiHisdeAse f(6WAe Bt Ry MOfChi On
software (Bi o-JI& orleggg;vrurrents) to interpolate percent inhibition from

observed Vmax val UES. Thrombin assay reactions were perforned in a 200 NL
m xture containing human thronbin at (1 U nL) in an assay buffer

contai ni ng 100 MM GEEES b IS & W &4 addition to those shown and described
herein will be apparent to those skilled in the art from the foregoing description. Such
modifications are also intended to fall within the scope of the appended claims.

The foregoing disclosure includes all the information deemed essential to enaé:le

15 those skilled in the art to practice the claimed invention. The foregoing description of the
invention illustrates and describes the present invention. Additionally, the disclosure
shows and describes only the preferred embodiments of the invention but, as mentioned
above, it is to be understood that the invention is capable of use in various other
combinations, modifications, and environments and is capable of changes or

20  modifications within the scope of the inventive concept as expressed herein,
commensurate with the above teachings and/or the skill or kriowledge of the relevant art.
The embodiments described hereinabove are further intended to explain best modes
known of practicing the invention and to enable others skilled in the art to utilize the
invention in such, or other, embodiments and with the various modifications required by

25 the particular applications or uses of the invention. Accordingly, the description is not
intended to limit the invention to the form disclosed herein. Also, it is intended that the

appended claims be construed to include alternative embodiments:
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19 DEC 2006 WO 02/ 34711 PCT/ USQOL/ 32532 chloride, and 10 % DMSO, pH 7.5.
Test conpounds di ssolved in DVSO were added to thronbin enﬁgrﬁg rﬁﬁ}cti ons
at varied concentrations, followed by the addition of substrat C1

Na- Ben | - Ar -Nitroanilide at a final concentrgj) 1Y
ZOWo BDsmYR g p-N 1 : é&}&&u%ﬁ%

Reactions were I.ncubated for 5 minutes at roomtenperatu
measur i the change in OD405 5 nmfor 10 mnutes at 21 second intervals
with a POREIWEYRYS(Bi 0- Tek Instruments) microplate reader. In Vitro Assay

for Human TrypEshBoukd hdRhSthe RAVARE (Ifshass Bdowas enpl oyed to evaluate the
ability of the test conmpounds to inhibit human pancreatic trypsin. |1C50 of

the test conpounds was termned ®f using KC4A data reduction software
(Bi o-Tek Instruments) tojinterpol atje percent inhibition from observed Vmax
val ues. 15 Trypsi (RBssaygfeacfi ons performed in a 200 L m xture

cont ai ning human paficreptic trypsimm at 1 p.g/nL in an assay buffer

contai ning 200 MM tri et hanol am ne TEA), 10 nmM cal ci um chloride, 10 %
DMBO, pH 7.8. Test conpelnds dissolgsd inP PSSR added to trypsin
enzyme reactions at varikd concentrat?ondceP@leled by the addition of
substrate Na-Benzoyl - L- A gi njne p-Nitroafi¥$de (L-BAPNA) at a final 20
concentration of (0.25 ng/nl). Reactions were incubated for 5 mnutes at
room tenperature prior o neasuring the change in OD405 nu for 10 m nutes

at 21 second intervals wth a Powerwave x (Bio-Tek Instrunents) mcroplate
reader. 278 19 DEC 2006 ﬁ}) 02/ 34731 PCT/ USOL/ 32582 Bi ol ogi cal Data |C50
Val ues of Sone Sel ected npounds. on Different Serine Protease Enzynes 5 O
NH2 R4/ ( N15 H 3 1(A)
EachE'and L individually is a 5 to 7 membered saturated or unsaturated carbon ring, 5 to 7 membered
saturated or unsaturated hetero ring, bicyclic saturated or unsaturated carbon ring, bicyclic saturated or

unsaturated hetero ring, or 1-8 hydrocarbon chain which may be substituted with one or more hetero

groups selected from N, 0, S, S(0), and S(O,) which may be saturated or unsaturated;

R is - CH=CH-R?, -C=C-R’, -C(R%)=CH,, -C(R?)=C(R?), -CH=NR?, - C(R)=N-R?, 4-7 membered
saturated or unsaturated carbon ring system with or without substitution, 4-7 membered saturated or
unsaturated hetero ring system with or without éubstitution, or chain of 2 to 8 carbon atoms having 1 to
5 double or triple bonds with substitutions 25 selected from R, R?, or R>. with the proviso that these R,
R', R?, or R® do not include ~(C2.4 alkenyl)-CO,- C, g alkyl, -(Cy.4 alkenyl)-CO,-Cy.g alkyi-phenyl, and -
(Cy24 alkenyl)-CO,-C, g alkyl-O-Cy 4 alkyl; ‘

R is H, -R, -NO,, -CN, -halo,"-N;, -C 1 s alkyl, (CH,),CO;R?, -Cy 5 alkenyl-CO,R?, - O(CH,),CO,R?, -
C(O)NR’R?, -P(OY(OR?),, alkyl substituted tetrazol-5-yl, (CH),O(CHy), aryl, - NR?R?, <(CH,), OR?, -
(CH,), SR?, -N(R*)C(O)R’, - S(O)NR’R?, -N(R®)S(O)R?, -(CHR?), NR?R®, -C(O)R’,
(CH,).N(R*)C(0) R?, - N(R*)CR’R? substituted or unsubstituted (CH,),-cycloalkyl, substituted or
unsubstituted (CH,),-phenyl, or substituted or unsubstitated (CHy)n-heterocycle which may be saturated

or unsaturated;

m is 1 except that when E' is a cyclic ring of more than 5 atoms, then m is 1 or higher, depending upon

the size of the ring;
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NHR  HO2C 25 0 R (Wth Respect to RI TF/ FVIila Trypsin Thronmbin Phenyl

Ring H3 (4) ++ + + CH3~_I\O—|(4)++++ SCH3 SH3 NCH3 CH3 OH (4)
++ - - CH3 3 -0/ \ (3) 3 +- - CH3 CH3 CH3 o((;1)\ CHSFS\;gBEcmgzzm 19
DEC 2006 4711 PCT/USOLl/ 32532 CH3 CH2 (4) CH3 CO2X +++
++ + Cl | %&g{ﬁ +4++ ++ + CX3 PCT/[}SO /32582

R? is H, -halo, -alkyl, -haloalkyl, -(CHy),-phenyl, -(CH,); s-biphenyl, -(CH,),.4-Ph-N(SO,-C 5-alkyl),, -
CO(CHR"),-OR', (CHR)sheterocycle, (CHR)xNH-CO-R’, - (CHR’)-NH- SO,R’, -(CHR")sPh-
N(80,-Ci-alkyl)y, (CHR)sC(O)(CHR’)-NHR’, (CHR")C(S)(CHR’)-NHR', -(CH),0(CH;),CHs, -
CF;, -Cy.5 acyl, -(CHR’),0H, -(CHR")CO,R’, -(CHR");0-alkyl, (CHR*},-O-(CH,),-O-alkyl, -(CHR),-
S-alkyl, (CHR’),rS(0O)-alkyl, -(CHR")-S(0,)-alkyl, -(CHR"),-S(O,)-NHR?, -(CHR*),-N;, -
(CHR?),NHR", 2 to 8 carbon atom alkene chain having 1 to 5 double bonds, 2 to 8 carbon atom alkyne
chain having 1 to 5 triple bonds, substituted or unsubstituted-(CHR>)n heterocycle, or substituted or
unsubstituted-(CHR*)n cycloalkyl which may be saturated or unsaturated;

When n is more than 1, the substitutions R! and R> may be same or different;

R 3isH, -OH, -CN, substituted alkyl, -C,.5 alkenyl, substituted or unsubstituted cycloalkyl, -N(R"R?,

or 5-6 membered saturated substituted or unsubstituted hetero ring;

-NR’R® may form a ring system having 4 to 7 atoms or may be bicyclic ring; wherein said ring system
comprises carbon or hetero atoms and further it may saturated or unsaturated and also may be

substituted or unsubstituted;

W is a direct bond, -CHR?, -CH=CR’, -CR?~CH-, -CR*=CR’-, -C=C-, -O-CHR%-, CHR?-O-, -N(R%)-
C(0)-, -C(O)-N(R?)-, -N(R?)-CH-(R?)-, -CH2-N(R?)-, -CH(R")-N(R®)-, -S-CHR?-, -CHR2-S-, -S(O,)-
N(R%)-, -C(O)N(R*)-(CHR?)n-, -C(R'R%)n-NRZ-, -N(R?)-S(0O,)-, - R:C(O)NR™-, -R*NC(O)NR’-, -
CONR’CO-, -C(=NR*NR’-, -NR’C(=NR*)NR’-, -NR?0-, -N=NCHRZ-, or -C(O)NRSO,-;

E’is 5 to 7 membered saturated or unsaturated carbon ring, 5 to 7 membered saturated or -unsaturated
hetero ring, bicyclic ring system, Cy.g alkyl, C3 alkenyl, C,.¢ alkynyl, alkylaryl, aralkyl, aralkenyl,
aralkynyl, alkoxy, alkylthio, or alkylamino;

each X individually is a direct bond, substituted or unsubstituted C,_4 methylene chain, 0, S, NR?, S(O),
S(03), or N(O) containing one or two C,_4 substituted or unsubstituted. methylene chains; X at different

places may be same or different;
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| C50 val ues: + neans >1 M ++ neans >100 nivl; +++ neans <100 nM 280 19
DEC 2006 WD 02/ 34711 PCT/ USQ /32582 A conparison of Exanples with R group
and without R group illustrates the greatly-enhanced acti viltgypmchjeved
pur suant ¥~;(§) #{F‘ﬁ fr esent invention. Conpounds of the present invention are
useful a¥ Mt ors oftrypsin-like serine 5 protease enPGFESOHI22as
thronmbin, factor Vila, TF/ FVIila, and trypsin. These conpounds nay be

enpl oy edBtioH,i-hdie, bEN, Nk, (CEYUCENRINHRIS CaHD,-HHH®, (PHANEITENR)NRY(CH ),-

coagul at hgn.~ 1 und y .used to.inhipit the formgti on of
enbol i o,raﬁt’r?rl '5%%%?@??1&%%@3% te?/aels e“fuggl#ﬁ‘g‘gém%%ﬁ% SKES %f’éfmﬁ é‘bl‘?t o treat
t hr onbol arpsinenbyterd gtoms whishines ba ssirtted or unkdmrasdyoendocar di ti s,

t hronboangitis, and thronboarteritis. 15 These conmpounds may be used to
inhibit thronmbus formation follow ng angioplasty. These may be used in
conbi nat Bois selécted fotrhB' and Binuybesahe/dridiffeagent s such as ti ssue pl asni nogen
activato ir.derivatives, streptokinase and,its derivatives, or

ur oki naszﬁeéﬁggi l%ets]g A hAT oge Sipailer o ’bdlggrg\‘/tgﬁtgm&?i @?ﬁe%ﬂon%o&' hee Fg‘ﬁ aryslip gRPMef

t hr onbol svicchan Barapyp is 128ccphisenten B BuRgdicHRy ofhsre (e sumad, J 91 BBiget at i c

di seasesy, of . f QoY 1% Sease ~where inhibition of coagulation is Indicated.
These conpoun spmay BE° Used™ ¥ di agnostic reagents in vitro for inhibiting
25 clotting of blood in the tubes. These conpounds nay be used alone or in
conbi natjlgr(x)_zi/_vith ot her conpounds such as heparin, aspirin, or warfarin and
any ot her "anti coagul ant agents. 281 19 DEC 2006 WD 02/ 34711 PCT/ USOL/ 32582
These conpounds may be used as anti-inflanmtory agents. According to a

further ﬁ%sos%fé(t,te@frory&e' i nvention, conpounds may be enpl oyed in

0 is 1 except that when L is a cyclic ring of more than 5 atoms, o is 1 or higher depending upon the size

of the ring;

Each V and V' individually is selected from R' and N-alkyl substituted carboxamidyl CONHR) where
the alkyl group may be straight, branched, cyclic, or bicyclic; N,N-disubstituted carboxamidyl of the
formula —CONRR; where R; and R, may be substituted or unsubstituted alkyl or aryl and may be the
same or different; mono- or disubstituted sulfonamides of the formula SO,;NHR or —SOMR;R;; and

methylene- or polymethylene chain-extended variants thereof:

Each R* and R individually is H, (CH,),OH, -C(O)OR, - C(O)SR’, -(CH,), C(O)NR'R?, -O-C(0)-O-

R’, an amino acid or a dipeptide;

Each R®is H, R, -C(R7)(Rs)-(CHz)n-O-C(O)_-Rg, «(CHp).-CR")R?)-0-C(O)R’, - (CH2),C(R))RY)-O-
C(0)-0-R’, or -C(R")(R®)-(CH,),-O-C(0)-O-R’; and

EachR’,R®and R’ individually is H, alkyl, substituted alkyl, aryl, substituted aryl, alkenyl, substituted

alkenyl, alkynyl, substituted alkynyl, heterocycle, substituted heterocycle, alkylaryl, substituted
alkylaryl, cycloalkyl, substituted cycloalkyl, or CH,CO,alkyl.
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preventing ex vivo coagul ation such as that encountered in the
extracorporeal perfusion 5 of blood through for exanple artificial valves,
prothesis, stents or catheters. According to this aspect pgngmgwﬁnventlon
t he extrﬁﬁféggﬁif device may be coated with the conpositions o

i nventio ng in a lower risk of clot formation dueP¢HUSQBIRLI ¢

pat hway activation. { 10 Dosage and Formul ati on The conpounds of this

i nvent i o canThsecomgeoindiof tl@meldreprgseary byensudniat produces contact of the
active agent's site of action with factor Vila and ot her serine proteases
in the body of a human, mammal, bird, or other animal. They can be
adm ni stered by any 15 convent |A78 &Hs, such as oral, topical,
transdermal, parenteral, subcut s, intraperitoneal, intrapul nmonary, and
intranasal, available for use i junction with pharnmaceuticals, either
as individual therapeutic agents or in a conbination of therapeutic
agents. Parenteral infusion inclubes intranuscular, intravenous, and
intraart T e _admi ni. st er d al one, but generally adm nistered
with ap ef!g%hafc{éstj ?%tg?ﬁgrgrﬂ%|gé°upfﬁnséﬁ13%f’ d on the basis of the chosen route
of adm ni stration and standard pharnmaceutical practice. The dosage

adm nistered will, or course, vary dependi ng upon known factors, such as
t he pharnacodynanlc characterf%tics of the particul ar agent and its node
‘and 25 route of admi nistrajo-efi-ctihe age, health and wei ght of the

reci pi entOH-080H, Whe aﬁdsext=nt of the synptons, the kind of concurrent
treatnent; the frequency ob-%heanyeht; and the effect desired. A daily
dosage of active ingredient cap be expected to be about 0.0001 to 1000
mlligram (ng) per kilogran1(%g) of body weight, with the preferred dose
bei ng O. fi 19. DEC 2006 WO 02/ 34711 PCT/USQL1/ 32582
Dosage f%?ﬁ%%?%%%%%%fgﬂw CmPBEW% for adm ni stration) contain from about

ng to about 500 ng Hconpound per unit. In tﬁese phar maceut i cal
conposi tions,, thqg ound Fiasent O || ordinarily be
present in an o c@bout 0. 9596by ght ba @n-the total weight

YLFVWYNW@
\f( \/CH \ﬂ/ xj\/ ,-CO;MEM, \[rg\L/ .

CH,

' 3
H\/I\ | I 3
N
\/ CH. ’ \/N\/kCH , and -CH>NH;; and

pharmaceutically acceptable salts thereof.
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The daily dose of the conpounds of the invention that is to be adm nistered
can be a single daily dose or can be divided into several, for exanple,
two, three or four, part adm nistrations. The pharnaceutif? HP@ ositions
or nedicaﬂ§&£$W { the invention can 10 be adm nistered ora r gxanple
in the forn1$ gllls, tablets, lacquered tablets, coated PEL S@V§§8
granul es, hard and soft gel atin capsul es, solutions, syrups, enulsions,
suspensi ons Bl camped|of plaixt Lireprssenikd by fiestrucatre on, however, can al so be
carried out rectally, for ,exanple jn the formof suppositories, or
parenterally, for exanple inttawvwepadusly, intranmuscularly or

subcut aneously, in the formoa j ection solutions or infusion 15

sol utions, mcrocapsules, inp ods, or percutaneously or topically,
for exanple in the form of ointnen qutionE or tinctures, or in other
ways, for exanple in the formugbcae OhS | sprays. CGelatin
capsul es contain a conpound of t he prese i nvention and powdered 20
carriers, such as |actose, starch, cellul®se derivatives, bioconpatible
poIynerswmﬂaﬁgngﬁkggag%@@&g&g@nghgg%ggfacid, and the like. Simlar diluents
can be used to make conpressed tablets. Both tablets and capsul es can be
manuf actured as sustai ned rel ease products to provide for continuous

rel ease of nedication over, a period of hours. Conpresse abl ets can be
sugar coa0Bnl -0B, M8SKCHY ulipl easant st e and.progect th let 25 fromthe
at nosphere, or enteric c edgr%?\ggﬁg@hfv di |%§égr ti i'n the
gastrointestinal tract. Li&ﬁid dosage forns for oral{adm nistration can
contain coloring and flavoring to increase patient acceptance. They nay

al so cont aia~b eri ng agent spasurf act ant s arub 2839 DEC 2006 WD 02/ 34711
PCT/ US01/ 32582 eservatives. Lhguid or roducts e devel oped to
have sust ai ned\y gkeas aperti

.\ They, WA al so co an cycl odextrin
derivatives to enhance the sol ubMNgr'ty of “ot’he~active Ttggredient and to

pronote its oral uptake. 5 In general, water, a suitable oil, saline,

aqueous dextrose (glucose), and related sugar solutions and glycols such

as propyl eW&Cgl ycol or po)Fetrhyl gl ycols are suktable carriers for

parent eral soljutfons. utions for ent eLal, af { stration preferably

contain a wat I'ublife |t of th /ac ive ingrey ;@i t abl e stabilizing

agents, and, 'ifs 0 0
-OCH3; »

and R’ is selected from the group consisting of - CHO, -CO,H, and -CO,MEM; and pharmaceutically

acceptable salts thereof.

4. The compound of claim 1 represented by the structure
COBa

Rl

wherein R is -OSO,CF;; and R' is selected from the group consisting of CHO, -CO,H,

\f

H

N

v \"/ CH

3

o ; and pharmaceutically acceptable salts thereof.

291



necessary, buffering agents. Antioxidizing agents such as sodium bisulfite,
sodium 10 sulfite, or ascorbic acid, either alone or conbined, are suitable
stabilizing agents. Also wused are citric acid and its salt$gang 2808di um
EDTA. Inﬁﬁﬂgy%hﬁg, parenteral solutions can contain preservatives, such as
benzal kot ride, methyl- or propylparaben, and chl BESRISOLAZS2 15
Sui tabl e pharnaceutical carriers are described in Rem ngton's
Phar mace#t i calhe Qmpeyndef claivakiepedplad dpithegtr@ampany and in t he Handbook of
Phar maceuticals Excipientg, Agerigan Pharmaceutical Association, both
standard reference texts in field. 20 Useful pharnmaceutical dosage
forms for adm nistration of @ according to the present
invention can be illustrated at Hard Shell Capsules 25 A large
: ‘ ﬁlin standard two- pi ece hard
gel atin capsul es each with 108:0ry” oM™~ponger 1500 ng of | actose, 50 ng of
cellulose, and 6 ng of nagnesiun1steara;e. 284 19 DEC 2006 WD 02/ 34711
PCT/ US01/ 32582 Soft Celatin Capsules A m xture of active ingredient in a
digestib LR [ P tonseed oil, or olive oil is
preparedugﬁgh?ﬁ?ﬁ%%ggﬁgéq%gg%§"%¥$%?ggéitive di spl acenent punp into 5
nolten gelatin to formsoft gelwatin capspl es containing 100 ng of the
active ingredient. The c | es wagtted, and dried. The prodrug can be
di ssol ved#h-FLnPs@LFe I,fzﬁg% eng ‘glijcol , gffydgrin and sorbitol to
prepare a water mscible di ci nés Xx. abl etg arge nunber of
tabl ets are prepared by conventional procedures so that the dosage unit
was 100 of active imggeedient, 0.2 ng of colloidal sijicon dioxide, 5 ng
of magnesi st ear, , 2 of m crocystalljipe cellulose, 11 ng of
starch, and 9 ngnéfﬁgf | ctyse. pfo ri at e [AQUROUS non- aqueous
coatings ma bé apptg’ed tovg-hcteasels Upalat ahj | Ity i ré e el egance and
stability or delay absorption. N N N
e D 3O e [
. » s s s 5 /Ns
T Ty Y
0 CH, | )
/':::...\CH , e CH, MOH , /—._;..—\{CH,_ ,
1, x/”m”"ijoﬂ
HC CH,
CH, CH
4, //Z:’\\//OH,__déi;i\\ , =™ | CH,
cn, OH *‘/_—<CH3

H, CHO
N il =N @\ d .
’ on’ TN ’ s~ TCHO ®
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| medi at e Rel ease Tabl et s/ Capsul es These are solid oral dosage forns nade
by conventional and novel processes. 20 These units are taken orally

wi t hout water for imedi ate dissolution and delivery of tqe medi cat i on.
The drugj ] g contai ning ingredient such as sugar, geli&tDE§,20fectin, and
smeeteneygsﬂghég liquids are solidified into solid tabl ePSTaSOHAH8Rt s by
freeze drying and solid thernoel astic sugars and pol yners or effervescent
conponents to produce porous matrices intended for imedi ate rel ease,

wi t hout tlgcneed, of water. 25 NqﬁﬁpverL t he conpounds of the present

i nvention ca admnistered in e Aormof nose drops, netered dose
nasal or bucga@i phal erg. \the drug ;s'dqligeﬁed fr a nasal solution as a
fine mst or~Ns0om a an a dl’. 28 "DEC 6 WO 02/ 34711
PCT/USOl/3258§ I n anot her” enbodi nment® of theTinvention, a conpound of the
invention can be used in an assay to identgfy the presence of factor Vila
and other serine protease or to isolate factor Vita and ot her serine

protease in a substantialkx purified fornhmf?r exanpl e, the conpound of
the invention can be | dbel'ed w for exanple, radi oi sotope, and the 5
| abel ed COGPEBnm i%zaéfggtEd ué?ﬁéfﬁaioutineggégggd useful for detecting

the particular Iab E addi tNen, aonpourte, _the i nventi on can be used

advant ageously as a probe to detect the | ocat fon or amount of factor Vita
~and ot her serine protease activity in vivo, in vitro or ex vivo. 10

Vari ous nodifications ofgofjee i nyention in addition to those shown and

descri bed herei ill be a ent togthose skilled in the art fromthe

f or egoi ng dQSQ%ﬂggﬁgﬂﬁ,Such dif;%ﬁiLg&§ aL§ also intended to fall within
the scope B¢ he gppended clajafs.” Hie~¥6F edol ng” di sl'osure includes all the
i nformation deened essential to enable 15 those skilled in the art to
practice the clainmed invention. The foregoing description of the invention
i |1 ust r at¥R dnglegedzom Hegreupsonpistingeft-CHOV €iHomd - SILMEM;val barmickgically

di scl 0SUsReptsbRAEs Bihrdescribes only the preferred enbodi ments of the

i nvention but, as nentioned above, it is to be understood that the
invention is capable of use in various other conbinations, nodifications,

and envi g onmefteoPslinkd Hf Glgiﬂp-plleﬁre&fnteﬁ @99@ Sttucilre

NH

BnO,C

wherein R is selected from the group consisting of
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20 nodifications wthin the scope of.the inventive concept as expressed
herein, comensurate with the above teachings and/or the skill or

know edge of the relevant art. The enbodi nents descri bed eﬁ i nabove are
further %ﬁ@?@? to explain best nodes known of practicin 0hvent i on
and to e hers skilled in the art to utilize the iBCEAISOYA2582 such,
or other, enbodinents and with the various nodifications required by 25 the
particul ar applica{ions or lses of the invention. Accordingly, the

9

description not Vintendedsto limt the invention to the formdisclosed
her ei n. AI@ i /ir\ en hat t e \\appende q ai s be construed to
i nclude al'tergati've odidwent s. DEE2006 02/ 34711

PCTI USOL/ 32582 What is claimed is 1.” Conpound Baving the structure (1)

shown belQqw. R gs | | I%C(R ~ El- WB ; pharmaceuticaljy X (R2 )p
acceptabl e\salts | thereof \ VI--- L-M X (A .0 Fach H and L

i ndi vi dual f/y \\s a 5§/td\'27 m@fﬁ sqfur @t ed uiSat ur @ey carbon ring, 5
to 7 menbe sat or ¢ r at téra.ring, * bi i*c saturated or

unsat ur at ed car bon riong, bi cytlic satufated orN"unsaturated hetero ring, or

1- 8 hydrocarbon chain which may be substituted with one or nore hetero

groups sel ected om N, S, S(Q., and S(02) which my be saturated or

unsaturatBg; R s\ CH= , -FCR, - C(R2)=CH2[ -\(R2) =C(R3), -CHENRZ, -

C(R2)=N-R3, H-7 reds rase Qr/u%»’ér/fur*@té*dfzﬁrbon ring systemwth
r

2't

or without sygbstitution, ¥-7 nmenbgred saturated o unsat urated hetero ring
systemwi th or without suBstitution, or chain of 0 8 carbon atons having
l1to

e

== —— CH, — CH,
S \CHS, WOH! ,/Q\\\I/\\/OH, /V ’

e cH,

CH, |
_4 , /T_:\/OH _<Ci\ — CH,
¥ y f‘“< .
CH, OH

CH,

= _ou, CH, , OH, ' ” BnCO,
/Et\oﬂ (‘ﬁ moﬂs Z-g
5 g : <

: HOH,C,
ilonzc"(}\ ’ d s Q\ ) /ﬁ/cm ,
| I

Bo¢

-

/\N

and *,and pharmaceutically acceptable salts thereof.
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5 double or triple bonds with substitutions 25 selected fromR , R2, or R3.
with the proviso that these RR, Rl, R2, or R3 do not include -(C24

al kenyl)-C02- C1_8 al kyl, -(C24 al kenyl)-C02-C1_8 al kyl - phenyl d - (024
alkenyl)“%) :83_7{ alkyl-O-Cl4 alkyl; R is H -R -N, LERAME - N3, -C
1-8 al ky 37(, E&BncoeRz, -C2_8 al kenyl - C02R2, - Q(CH2)" c@‘R’Q/USOI/@(S@}NRst
-P(O (OR2)2, alkyl substituted tetrazol-5-yl, -(CH2)nQ(CH2)n aryl, - NR2R3,
-(CH2) n OR2, The(coppyund 8RAzim NERRIDDpRBie strucré?) NR2R3, - N( R2) S( 02) R3,
-(CHR2)" NR2R3, -C(OR3, (CH2)nN(R3) (O R3, ;; N(R2) CR2R3 substituted or
unsubstituted (CH2)R cycloal kyl, substituted [pr unsubstituted

(CH2) n- phenyl, or substitut ed or unsubstita (HEJI—|2)n het erocycl e whi ch may
be saturated or unsaturate tha when E is a cyclic ring
of nore than 5 atons, then mis™4 i Ohe dependi ng upon the size of
the ring; 287 19 DEC 2006 347_1!11 PCT/ USOL/ 32582 R2 is H, -halo,

-al kyl, -hal oal kyl, -(CH2) e ) 2)1 3- bi phenyl

- (CH2) 14- Ph- N( SQ2- C1_2-al kyl) 2, , (CHR’) rhet erocycl e,
-(CHR),-NHCOR, - (CHR)- > CRR) nPh- N(S02- C1_2-al kyl ) 2,
-(CHR ),-C(O (CHR ) - NHR' -(CHR') (S)(CH)-NHR', -(Ad1)"qCcH), CH3, - CF3,
-C2_5 aryl, -(CHR)PH, -(CHR),{C®2R, -(CHR )510C al kyl,

- (CHR ) , wBerdifORIZy sateedfrbo khe gr&x@d&s)sﬁng& al kyl, -(CHR ), r S(O -al kyl,
-(CHR ), -S(02)-al kyl, -(CHR),rS(C2)-NHR3, -(CHR3)n N3i - (CHR3)"NHR4, 2 to

8 carbon atom al kene chain having 1 to 5 double bonds, 2 to 8 carbon atom
al kyne chal aV| to ri pl e bonds, substituted or

unsubsti t ut et,e l,e, orjs stlt%or unsubstituted- (CHR3)n
cycl oal ky 13 h e satyrat ed, rakedy When n is nore than 1,

t he substitutions Rl and R3 may be sare or diff®rent; R3 is H -OH, CN

substituted al ky;c -C2_8 al kenyl substituted or unsubsti tuted cycl oal kyl,

-N(R1) R2, ere ed _substjtuted or unsubstituted hetero
ring; -NR2 ng ys aV| tQCW may be bicyclic
ring, where sal g n '.’ i sgs cdrbon atons and
further it nmay saturat ed or unsaturat ed al so y BDe substituted or
unsubst i tut ed; Wis a direct bond, -CHR2, :CH=CRX -CR2=CH, -CR2=CR2-
-CC, -0, -N(R2) - Fg;?) -C(O - N(R2) -N(R2) CH-(R3)

- CH2- N(R2 \ ) - N 2y @ CHg CHRZ=S., - S(0ff: N(R2)-

-C(O N(R2) )nN-C(R'RZ)nNRZ /%(Rzg (B4 | R20(O)NR2-
-RNQ(ONR, - | Y

/_:":?S;s ’ /\\\\\/\\//OH ’ /_t\([;ﬂl ,, /::::\/OH ’

CH,

CHZ — CH3 ] 3
—</\ ' F CH ¥ - 4 /.—:z\\/ OH ) ) s
OH CH, ,

CH
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CONR2CO- C( =NR2) NR2-, - NR2C(=NR2) NR2-, -NR2O-, -N=NCHR2-, or
C(O)NRZSOZ E2 is 5 to 7 nenbered saturated or unsaturat ed carbon ring, 5
to 7 menbered saturated or -unsaturated hetero ri ng, bicycld BEG 208 system
C1_8 al k al kenyl, C2_8 al kynyl, al kylaryl, aral kyl, aral ken I

ar al kynyI %43%/ al kyl thi o, or al kylam no; each X indi VPQW P X

di rect bond, substituted or unsubstituted Cl11 net hyl ene chai n, 0 S NR2,
S(O, S(02), gr N(O containing_o or two Cl-4 substituted or

unsubsti t ut met hyl ene_chai n at difkerent places may be sane or
different; /288 19 DEC-2008, ANDY02/ 34711 P@T/ §S01/ 3258 is H -halo, -CN,
- NH2, (CH : (g ' v )mm -(CH2) " ORM4,
Cl-8 substituted or unsubstituted al kyl, "substituted orSunsubstituted ri ng
system hayjng 4 to 7 carbon or hetero atoms which may be saturated or
unsat ur at eg;* 1 is selected fromB; Bl and B may be sane or different;

There may be r thgn Egne sﬁ/ﬁ(l;r or |fferent R& groups present on E2
when E2 is a cHe §r eH t s%aa)cept t hat vvhen E2
is acyclic riny of mﬁre than 5 atons, p |s 1 or h| gher dependi ng upon the
size of thering; nis 0-4;, Ais sel ect ed fromRl, ois 1 except that when
Lis a cyclo)ir/ic\t\ri ng of nore than b atoms, o is 1 or higher depending upon

t he size : rl,ng‘\Ea‘c-tb V ang V1 indiw geal s~sgkegted fromRLl and
N al kyl SUbStII?ﬁt ed car boxam’d R) wher e Ct’%/le al kyl- group may be
straight, branched, cyclic, or bi cycl ic; N, Ndisubstituted carboxam dyl of

the fornula -CONRL, 2 where RL andyfR Ege subgf, |[qut ed or unsubstituted
« e

al kyl or aryl be the same of rent ./ nono- or di substituted
and ne- or
Rd\an R5 i ndi vidual l'y

sul f onam des SERNHR or
pol yret hyl ain-e e,d var &n,ts
is H -(CHR)" , - C(O ) SRe, (CHZ)" C(O)NR'R8 -6C(0-0 RC an
am no acid or a dipeptide; EachR6|s H R, C(R?)(R8) (CH2) -0 CO-R9,
-(CH2)"C(R7) (R8)-O-C(Q R9, - (CH2)" C(R)(R8)-O C(O-OR9, or
-C(R7) (R HoB2) n-3-C(O -0 -1le; and Each R7, R8andR9|nd|V|duaIIy|s H,

al kyl, substi t al k)(l _@ subs;i@ar yl, alkenyl, substituted
——OCH, (
\Q
and — :
NH,

and R’ is selected from the group consisting of

CH,

\/[\ CH
o, SN \q i @’ o s
CH, '
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al kenyl, al kynyl, substituted al kynyl, heterocycle, substituted
heterocycl e, alkylaryl, substituted alkylaryl, cycloalkyl, substituted
cycl oal kyl, or CH2COR2al kyl . 289 19 DEC 2006 WO 02/34711 PAWNiSCGNNE2582 2.
The conpaﬂggy‘k%?lainll represented by the structure COZCHa R wherein R
is selecfed the group consisting of CH, i0 C%-OH PCERSIEESS2and - HN
O CH3 CH3 and R is selected fromthe group consisting of Ng ~3 HCH -~y
N " Cl13 0CHY CH3 ON 1INL,JCH3, 0 OO " NCH3 N~ CH3 -CObiHN ~Y

Q0 0 Clt 3™ANHH NHH 3¢ " ~~CHB Boo CHI
:,'y 1 ) s \//\\/\OH >
CH,

CH,

/\<} ? \CH'J ' \/CH3 ? ‘—O 2 /\,/CH;.., \/<\CH1
CH,
PN Npa \CC\H/ N SN, »_O
. L CI—I; . 2 >

_m<::j>mon’_—<i, "—<:>>,\\//\ou,mm \\J,«\<iag

CH,

and pharmaceutically acceptable salts thereof.

8. The compound of claim 1 represented by the structure

wherein R is selected from the group consisting of
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H CH3 and - CH2NH2; and CH3 pharnaceutically acceptable salts thereof. 290
19 DEC 2006 WD 02/34711 PCT/US01/ 32582 3. The compound of claim1
represented by the structure RR | H3COZzC O wherein R i $98El ¢goged from
the grm@gﬁlng of -OBn, -OH, -OS2CF3, CH3 GHC CHOOHC CH2 S O 4

i} 7- and SOQ-OcH3i and R is sel ect eRCTAUSM/32582 gr oup
conS| sting of - CHO -CO2H, and -CO2MEM and pharmaceutically acceptable

salts theregf. 4. The conpound of claim 1l represented by the structure
c422Bn R erein Ris -0OSQ2CF3i and R is ect.ed om t he group
consi sti ng”of ¢BHO, /fWI-FCH,HB Nz O, , O ,

f 5

stC\ / CH OH  HOH,C y
-Q ; and pl

-OBn, - OCH;, and CH,NH, and pharmaceutically acceptable salts thereof.

9. The compound of claim 1 represented by the structure

wherein R is selected from the group consisting of

/TIPS
-0S0:CF;, 74 ,and __ /NH
— o

0

/u\ OB

and R’ is-H or ~ ;and pharmaceutically acceptable salts thereof.
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}3 141 ; and pharmaceutically acceptable salts thereof. 291 19 DEC 2005
WO 02/ 34711 PCT/USQL/ 32582 5. The conpound of claim1 represented by the

structure RR BnOzC O wherein Ris selected fromthe grO@O%ﬁgﬂﬁé sting of
- OBn, O20FI s HHG~~~ S H3Cb/O0 S~ NN H3c H3C OH
CH a CI s CI-|3 Cll, OHCH3 CHO Ott' CC CHO 2®CHYSHHI2BH06 WO
02/ 34711 PCT/ USOl/ 32582 OHC OHC CH s s s
10. The compound of claim 1 represented by the structure
R

H,CO,C

wherein R is selected from the group consisting of

-OBII, ~QH, -OSO;;sz, ﬂ ' /@ s *CH”CHZ and -H;
0 s ’

R’ is selected from the group consisting of -CHO, -COH, and -CO,MEM;

and R" is selected from the group consisting of

o,
-COMEM, ~_ J\/k ) \/N CH,’ \/}E\/LCH] !

0
RO S et
Tﬁ\/ﬁ/m} md COM

and pharmaceutically acceptable salts thereof.

RH
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| Boc OH Bno2C OR CS CS H®Bzc Ot HAi2c I , I i , OHand N3 S S and R
is selected fromthe group consisting of -CHO, -CQ2H, and - C ZMEM and
pharmaceutically acceptable salts thereof. 6. The conpounty pf{ @i m 1
represented by the structure NH O NH7 H Bno2c wherein Ris selected from
the groul/ QW74 ng of 293 19 DEC 2006 WD 02/34711 PCT/RGSULSELE®2 s 1 ~
i j ~1r 3S QSHCHB ,,,:-~-CH CHB Hy CH3 CH2 CFi3 Cfi~ /- "NCHTr
OR CH3 UH OHrhdrapoun@oficlaiinl 1 i€htesented by the structure

wherein R is selected from the group consisting of

-OBn, -OH, -0S0,CF;, ﬂ ,-CH=CHj,

¢

R’ is -H or -Boc; and R" is -COMEM or -CO,;H; and pharmaceutically acceptable salts thereof.

12. The compound of claim 1 represented by the structure

wherein R is -CHj; and R’ is selected from the group consisting of
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S Iro;c OH OH S NBuc and N3 , and pharnmaceutically acceptable salts
thereof. 294 WD 02/34711 19 DEC 2006 PCT/USQOL/ 32582 7. The conpound of

claim1l represented by the structure | r 4 N H Ho2C O 1wipEcen Ris
selected_fromthe group consisting of IFI gg~ HCp HICff r-~t "' /
H3C 1 N WOBBYIL.O. . "gs CTCH CHZ 014 H3C CH  QGRCTEAIS01/32582

' CH ’
NN SN Ny SN Ny ’
: cH,

CH:! \/<\CH
3
\< : ’ Rl \/(>
- cn \/\< 3 s
’ ’ CH 0

OH

CI'I3
/\q ”3

cH CH,

3

cH, ’

CH,

0 -

\/\KCHJ ) N\OH s /,/‘\/'\/OH’ \/@ s
CH S

=N\
WI\I:;N1 \/O , MCH , ‘\//‘CH; ?

0OH i
\//\/OH “'@ —Q /\/\/\H/OH
? b sand ) :
Q

or NHR===N ) or NERw—N “-—CH, :

and pharmaceutically acceptable salts thereof.
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CH-OHa O3 CH3 OH 295 19 DEC 2006 WO 02/34711 PCT/USQOL/ 32582 ax ('/

C/S\ -1 S\ HOC HOH S Hoti2C off OH' N3 ' CH S K ~~hFi2 '~ ' i AKT CH
CHa NAC CT-WH 1-11-~, C112 HOHHC "~ -OCH3 O .arid. andqRt(isgiesel ect ed
fromthe“grkougﬂconsisti ng of CH3 CH/CH3 ~~~~ " ~ cH3 CP CH3 296 19 DEC
2006 WOWOXI%EH7IY pCT/ USOL/ 32582 CHI cf ~ CH3. PCT/US01/32582
13. The compound of claim 1 represented by the structure
NH
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CH3 CH r'~~~CFI3 CFl ~z CH3'} ""OH, and CH3. CH3 and pharnaceutically
acceptabl e salts thereof. 8. The conpound of claim1l represented by the

structure OHHz N H Ft3COx O wherein Ris selected fr 708§ oup
consisting of 297 19 DEC 2006 WO 02/34711 PCT/ USQL/ 32582 CH3a S
N3HZC PB4 " CcH2' OO0 and pl -OBn, - OCH3, and CHZRCT/&IS0I1/32582

pharmaceutically acceptable salts thereof. 9. The conpound of claim1l
represented by-+4he structure 0 ~ NHR R ~,. H3CORCf N O wherein Ris
sel ected fro gr Wﬁgoﬁ)f C
* » NHR=—N\ »
0
NHR =N —CHy

\/v ’

and pharmaceutically acceptable salts thereof.

14. The compound of claim 1 represented by the structure

NH

NHR'

B

wherein R is 0 and -CH=CH, and R’ is selected from the group consisting of
CH,
Lo
.I.-]3 .

and pharmaceutically acceptable salts thereof.

303



ITIPS -OSQ2CF3, ' and / x ORa and R is -H or ; and pharnaceutically
acceptabl e salts thereof. 298 19 DEC 2006 WO 02/34711 PCT/ USOL/ 32582 10.

The conpound of claim 1 represented by the structure R RO, H3C02C R
wherein Ris selected fromthe group consisting of OBn, -9 0ELd&B2cF. ,

- CH=CHx, V234311 O S R is selected fromthe group consi BETAOLB258ZHO,
-C2H, and -CO2MEM and R' is selected fromthe group consisting of fe

- CO2MEM 1511, The coldpountd o€tthinOHepresdate@ibl thelrbidture ' ~ CHI _~Y "Y 0 O C tnmd CO
H 0 and pharnaceutically acceptable salts tggr eof . 299 19 DEC 2006

whf_:rein Ris-CH; and R is selected from the group consisting of

S CH,
3 Y WCI’L’ \/CF! 3
CH, :
CH, CH
» \<_’ , NN " T N
CH, CH,
™~ .
/\Q . C}‘I3 , \VCI"IJ , s /\\/\/ma ,
_~_~CHy ——CH, cH |
s , 3 s /WNIiZ s
CH

? CH,

"‘O ’ ——Ounoﬂ, ———q ’ ___<>, \/\\<Z§J :
: '3.

and pharmaceutically acceptable salts thereof.
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WO 02/ 34711 PCT/ US01/ 32582 11. The conpound of claim 1l represented by the
structure ,t UH H3CO C Rvi wherein Ris selected fromthe group
consisting of -OBn, -OH -OSQRCFJ, , -CHCH2, O R is Hﬁ1 ‘5@@5 and R'
is -COLMEM or -CO2H; and pharnaceutically acceptable salts gf’

The conp¥{h@¥#71t1 ai m 1 represented by the structure NTH P(ET/USOIZBZSSNHBOC o)
\ " * RZC wherein Ris -CH3 and R is selected fromthe group consisting

of 300 1® mﬁ%ﬂ@ounﬂ@f&%ﬁ%@ﬂr&eﬁ@l’hm&&%ﬁgz ,, = -~CH- CH3 f CH3 CH,
Ckl3 CH3 CH3 CH3 OH CHa"NCHCII 3CH3 C$3 Cl14 o OHs OH CR 3 -0 N
CH'~ s and :

wherein at least one R is selected from the group consisting of

-OCHj, -OH, -080;CF;, -CH=CHj, -OCH;CO,C;Hs,
-OCH,CONH;, _A!_ 8 ,

'S

—C) ’ \\0,/\\,/(:'1‘13 . \OACH , \O/YCHj ,

N 0RO one OB, -OH, -0S0,CF,

\/@ » “OCHj3, -OBn, -H, -OBn, and -CH=CH;:

3

R is selected from the group consisting of

NHB
-CHO, -COH, -COMEM, e

0
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or or hl1 12° , .H-CH i and pharnaceutically acceptable salts thereof.
301 19 DEC 2006 WD 02/34711 PCT/ USOL/ 32582 13. The conpound of claim1
represented by the structure NNH Ri Y NF R HXCO f o wherein Ris ;
and R is selected fromthe group consisting of CH3 ' CH 3'9EKiNME CH3
CHt G ~ 9023411113 cH CH3 cf~ -0 CH ~ ¢ CH CH3 CH, PCORIS01/32582 f OH
302 19 DEC 2006 WD 02/34711 PCT/US01/32582 0 -.-., .N-"-~Cx9 . and
pharmaceutically acceptabl e salts thereof 'NHl4' The conpound of claim1l
represented by the stjjucture NH P, O '

f NHBoc s NH,
0 o

NH MH

iﬁ NH, /CE; HBoc
o . N
H

\/\.N
H

and R" is selected from the group consisting of -H, - CH; and -Bn; and pharmaceutically acceptable

salts thereof.
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H®2C NW d wherein Ris and -CH=CH2 and R is selected fromthe group
consisting of CH3 and CH V and pharmaceutically acceptable salts

t hereof. 303 19 DEC 2006 WD 02/34711 PCT/US01/ 32582 15. T @% @ﬁund of
claim1l R’\ZCE iented by the structure ~rF-r Q NHBo; O whereln 'S -

and Ris %2474y fromthe group consisting of CH3 CH3 @@T@Sﬁl/@:ﬁ&m 3
CH3 -01 H .~"~ ~,~h/"GH3 13 CH3. and pharmaceutically acceptabl e
sal ts thét.eof ThMpraldDEaaﬁODﬁpreMeﬁB&ﬁ&%&ﬁcuE'EJT/ USOL/ 32582 16. The
conpound of claim 1l represented by the %{ructure 5R R4b 32

. wherein at least one R is selected from the group consisting of

~CH=CH,, ~O80;CF;, -OCH,CQ-C:H;, -OCH,CONHS,,
/0 - “OCH;, o ™\

CH
T ? -0-CH,-CHz-OAc, -OH,
CH,

-OCH;CO;H, -O-CH;-CH;-OH, -CH(OH)CH;0H, -CH,0H, -CO,H,

\/@ , -OBn, -OH, -OCH;, -OBn, -OH, -OC,Hs,
S

- OBn, -OCHj3, and -CH(OH)CH;; and R’ is seleéted from the group consisting of -CH;, -CH,C¢Hs, -

Bn, -H; and pharmaceutically acceptable salts thereof.
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R'02C 0 wherein at |least one Ris selected fromthe group consisting of
-OCH3, -OH, -0sM2CP3, -CH-CH2, -OCH2CO2C2li5, -OCH2CONH2, -0 0, ~O ~CH3 ,
\o¢é3. ,~&¢8B CHB '~ .0 "~~~ac, .of _ ~ pA -0OBn, %ﬁ %)842@3,
AN -QOCH3, -OBn, -H -0Bn, and -CH=CH2? R is selected froth% rZ)UpJ
consi sti NP B34 -CcHO, -COZ. H, -CO2MEM NHBoc 305 19 DEPCRAB61/32582

02/ 34711 PCT/USOL/ 32582 NH Nil 3 f | NHBoc 0 0 NH 1kTH O~NH NHCH -~

I TtY~~ 18.~ NEheEQmpound dflciainNHepfentetitby M strudtire

NHBoc

wherein at least one R is selected from the group consisting of -CH=CH,, -CH(OH)CH,OH, - CH=0, -
CH,OH, -CO;H, -OCH3, -CH=CH,; and pharmaceutically acceptable salts thereof.

19. The compound of claim 1 represented by the structure

R2 I R4
Rt CHO
R

wherein R is selected from the group consisting of halo and - B(OH),; R1 is selected from the group
consisting of -H, -OCHj, -OBn; R2 is selected from the group consisting of

O
-H, -OCHj;, -OC.Hs, -OCH(CH3);, and - /U\ :
H 3 2Hs (CHjs)y, an \0 ey,

R3 is selected from the group consisting of -H, -OH, - OBn; and R4 is -OBn or -H; and

pharmaceutically acceptable salts thereof.

20. The compound of claim 19 wherein said halo is -Br.
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JI NH CNH-OH NHNH Neia ycHOC acid HHNH 11 NH Hand R' is

sel ected fromthe group consisting of -H - CH3 and -Bn; and
pharmaceutically acceptable salts thereof. 306 19 DEC 2006 WD 02/34711
PCT/ US01/ 32582 ~17. The conpound of claim 1 represented by 198:62WBct ure NH
0 NH S5SWOWBEIN H 0 wherein at |east one Ris sel ect eHCTASOL/BLES2gr oup
consisting of -CH=CH2, -OSQ2CF3, -OCH2CORC2H, s, -OCH2CONH2i S

O CH2- CH21.OAC The édmpourddyos HamfOH3e5dAtEd by @e%‘t&;ﬁz OH, - CH(OH) CH20H, - CH20H,
-CO2H, -0OBn; -0OH, -0CH3, -0Bn, -OH, H5, - OBn, -OCH3, and - CH( OH) CH3;
and R is sel ected fromthe HHoup consi stl ng of -Clj3, -CH2C6HS5, -

and pharmaceutically acceptable salts thereof.
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Bn, -H, and pharmaceutically acceptable salts thereof. 307 19 DEC 2006 WO
02/ 34711 PCT/ US01/ 32582 18. The conpound of claim1l represented by the
structure O~ ~ TTt~F3oc R 4i H2 HCOC O wherein at |east D%Elgﬂﬂlg is
selected_fromthe group consisting of -CH=CH2, -CH(OH)CH2

CHooH, - B@MB478HE, - CH=CH2; and phar naceutical |y acceptHﬁT@SﬁHM%z

t hereof. 19. The conpound of claim1 represented by the structure 3 R? R4
~ | R CHZ. R WhatosipounR of slase] Rpfeesiteli b9 Melshengs oup consisting of halo and -
B(OH)2; R is selected fromthe group consisting of -H -0OCH3, -OBn; R2 is
selected fromthe group consi sk g -H, -OCH3, -0OCgH5, -OC'-T(CH3) 2,
and 0 C( 33 R3 is selected fromt roup consisting of -H, -OH, - OBn; and
R4 is -OBn or -H and pharma ' agccept abl e salts thereof. 20. The
Br. 308 19 DEC 2006 WO

NiRm 1 represented by the

02/ 34711 PCT/ USOL/ 32582 21. The -.-.
structure N ~

wherein R is selected from the group consisting of

0O
co, G, CHCHRY, M
C(CHy),

R’ is selected from the group consisting of -OBn, -OH, -OSO,CF3, and -CH=CHy;
R" is selected from the group consisting of -CO,H, -CO,MEM, or -CHO;

and R™ is selected from the group consisting of

CH, CH, CH,
\)\CH, , {/\Cﬂs, AN /Lcﬂj :

)

’/\\CF:! 1. /\\/\CHS: /\4 H .:___O ? /\CH; )
CH, CH,
\)\/a{& » and \/k M
CH,

and pharmaceutically acceptable salts thereof,
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H O O and pharmaceutically acceptable salts thereof. 309 19 DEC 2006 WO
02/ 34711 PCT/ US01/ 32582 22. The conpound of claim1l represented by the
structure R \ RO\ ATIIRI! H3COR2C 0 wherein Ris sele iﬁngEromthe
group consisting of 0 -CH3i -C2Hs, -CH(CH3)2, 'Ilk C(C||3f 005 s

sel ect ed WP 83#H& group consisting of -OBn, -OH - CSCRCF3PCAAIROIMGRESCH?: R
is selected fromthe group consisting of -CO2H, -CO2MEM or -CHO and R'

i s sel ectad fTﬁéﬁoﬁﬂpﬁuxglrdﬂwﬁin@ﬂfb%fe%dt&!g)y@ﬁes%ur% CH CHy ~c~, ~cH3 cm3
clt CH3 CHcn,, , and ; and pharmaceutically acceptable salts thereof. 310
19 DEC 2006 WD 02/34711 PCT/ USOL/ 32582 23. jithe conmpound of claim1
represented by the structure

wherein R is selected from the group consisting of

0O
CHy, Cobs, CHCER, L ma
oy,

R’ is -H or alkyl; and R" is selected from the group consisting of

3 CHE
CH!
cH CH, —C/\ : /\\/\/Cllz
3 ? 2 ¥ ‘CHJ,

//\CF;,/\\//\CHh /\Q—O ~em, |

CH CH,

K]
\)\/C‘HA ,and /\A-/CH:‘ .

s

and pharmaceutically acceptable salts thereof.

24, The compound of claim 23 wherein said alkyl is -CHs.
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& ROI ~* R2 0 wherein Ris selected fromthe group consisting of O
-013, -CHs, -CH(CH3)2a , and -H C(CH3 , R is -Hor aIkyI an d R" is

selected fromthe group consisting of CH OH CH , cH, A CH- CH3 CH
3 and' and@gharnaceutlcally acceptabl e salts thereof. ﬁﬂgﬁd@ﬁbound of
clai m 23WP8#¥MT1said al kyl is -CH3. 311 19 DEC 2006 vuommymssz

PCT/ US01/ 32582 25. The conpound of claim1 represented by the structure R

1 RN R22C Thedogipburld of Slame] Reletteli b9 Melshergt oup consisting of NN HH
CF9 41 OF / 1

wherein R is selected from the group consisting of

H
O 04
N N /e
) O Y
H H
CF{
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.../ A\ CF3CI3N F, FFf ~aNr~~f Nb N<l Sa Od IN H 312 19 DEC
2006 WO 02/34711 PCT/USOL/ 32582 OH V/NH\ riFiz N . H OH1l-C OH H
N / f OHINL Hit /NNJ Nc ORICH/ OH4 Cki /NcH HIIP:0O%E HNN
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N 313 19 DEC 2006 WD 02/34711 PCT/USCOL/ 32582 OH N OCIICN
INl---(~~CHNH,, and R is -H -CH=CHa and R' is -H or alkyl; and
pharmaceutically acceptable salts thereof. 26. The conpougﬁ ﬁé«o@bgl m 25
wher ei n ' | is -CH3. 314 19 DEC 2006 WO 02/34711 P (7]' 2582
27. The m%{g of claim1 represented by the structure REI/USOY3258}-~7
ROCR" wherein Ris selected fromthe group consisting of -CH=CH2, and
-H, R is -Hor_alkyl;,and R' is selected S fromthe group consisting of
CH3 3 CI|3%H‘ BOZ 1 3 Hmngy/CH and pharqac cally acceptable salts
thereof. 28. ynd of" € CfRer ei N-s@Qi d ATKGNHs - CH3 315 19
DEC 2006 WO 02 / US01/ 32582 29. The conpotnd of claiml
represented by the structure 5 3

and\/\/@;

R’ is -H, -CH=CHj and R" is -H or alkyl; and pharmaceutically acceptable salts thereof.

26. The compound of claim 25 wherein said alkyl is -CHs.
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H O wherein Nis located at position 3 or 4 in the phenyl ring; Ris

sel ected fromthe group consisting of - CHO, -CO2H and H O NM and R is
-H or alkyl; and pharnmaceutically acceptable salts thereof. ;@,0 '&pe
~conmpound_of claim29 wherein said alkyl is - CJ 316 19 DE@ Bt wo

02/ 34711889 ¥43H1/ 32582 31. The conpound of claim 1 reprRSERS&H325%2 t he
structure NHO I H x e Fa lCwerein Ris selected fromthe group

consi st iy of TheCoiBpoun@afBainr IGeR€RHbd by e 6lgjuge - C112- CC13, QO F O Q ~~ ""
OCHj *.OCH, ,and a~~OACHa CH3 3 and R is -H or alkyl; and
pharmaceutically acceptable salts thereg H 32, The conmpound of claim 31
wherein al kyl is CH3. 33. The fFonpormd_e claim1 represented by the
structure R f ff ~ WCH-C er R i s™el ected fromthe group
consisting of Q NHS -fQ| i« .~11 ; and R is -1.1 or alkyl; and

wherein R is selected from the group consisting of

8 -CH=CHy, and -H; R’ is -H or alkyl; and R" is selected S from the group

consisting of

CH, 0
\NM CH. /’\N CH, , PN CH,
H S . T/Y ’
H Boe Ot

N CH,
N ;
and .« % and pharmaceutically acceptable salts thereof.

28. The compound of claim 27 wherein said alkyl is —CH;
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N H and pharnmaceutically acceptable salts thereof. 317 19 DEC 2006 WD
02/ 34711 PCT/ US01/ 32582 34. The conpound of claim 33 wherein said alkyl is
-CH3. 35. The conpound of claim1 represented by the structguy 206?5 AC NI IR
--- ) Z oy NHR' R''02C 4 wherein at least one Ris selected fromthe
group coM) ¥+ of -CcH=CH2, -OCH3, -OBn, -OH, and -H  RPCTAISHE32582 | N
R' is selected fromthe group consisting of H3 CH3 , -/CF, and ,,,,Cli3
and R is29H &rdopbantateii Capleentdbepeablcarsal ts thereof. 36. The
compound of claim1 represgnted by the structure O r' NIk® HHI [/ N/, ~
RO Ol'" -cx20H or ~j whe Ris/ ~Nil3 and R is -Boc, or -H and

phar maceutical |y acceptafl¥ salts thereof.

wherein N is located at position 3 or 4 in the phenyl ring; R is selected from the group consisting of -

CHO, -CO.H, and

H

and R’ is -H or alkyl; and pharmaceutically acceptable salts thereof.

30. The compound of claim 29 wherein said alkyl is — CH
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318 19 DEC 2006 WO 02/34711 PCT/US01/32582 37. The conpound of claim1
represented by the structure R " R wherein Ris -0OCH3, -OH, -0SQ2CF3,
-C(=NH)NH2, and -H, K, Alkyl R is 0 or -NH2i x and R is@{;gﬁo - CH=CH2,
- CO2CH3, _and. NH= and pharnaceutically acceptable salts ther C 20@[8. The
compoundW&#t 0%44411n 37 wherein said halo is -Br. 39. The cHpHUSH/IF8L| aim 1
represented by the structure R R'OC 0 wherein Ris selected fromthe
group codisi st ThegompounCbidlaim QR desenteDBMEbtrucBreR 1S sel ected from the group
consisting of -OBn, -OH -OSQ2CF3, and -CH=CH2; ~and R' is -H or alkyl; and
pharmaceutically acceptabl e salts thereof. . Tlhe conpound of claim 39
‘wherein said alkyl is -C 319 19 DEC-2606 34711 PCT/ USQOL/ 32582

41. The conpound of claim g | th&t structure CHO Sr R wherein
Ris CO2CH3i and pharmace aqeeptabl e salts thereof. 42. The
conpound of claim1 represe by the structure CORD

wherein R is selected from the group consisting of

~CH, -CHs, ~CHzCgHs, -C(CHa)s, -CHa-CCls, '—®-—0Me ; ‘@—F )

/ﬁ\ g iHJ i
o CH, * I OJ*CHJ ,and O)J\ o}
CH, '

CH,
and R’ is -H or alkyl; and pharmaceutically acceptable salts thereof.

32. The compound of claim 31 wherein alkyl is CHs.

33. The compound of claim 1 represented by the structure

R

RO,CH,C

wherein R is selected from the group consisting of

o NH,
-CHO, -CO3H, and/lL ; and R is -H or alkyl; and
N
H

and pharmaceutically acceptable salts thereof.
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O wherein Ris -Hor -C2H, R is selected fromthe group consisting of
-CHO, -COnH, and o )(N ki and R'" is -H or alkyl; and pharmaceutically
acceptabl e salts thereof. 43. The conpound of claim 42 wher i[gts%wg al kyl
is -Clj 320 1 9 DEC 2006 WD 02/34711 PCTI US01/ 32582 44. ound of
claim1 WépO%2¥Eht ed by the structure TIII O/ NHR R HPGIARSVISRR is
sel ected fromthe group consisting of -CH(OH) -CH(OH, -CHO and
- CH( OH) - &2=CHBtie colRpbuiad oBOGm®3 whekeindaf ay1 isSc or al kyl ; and
pharmaceutically acceptable salts thereof. 45. The conpound of claim 44
wherein said alkyl is -CI1 46. The conpound of claim 1l represented by the
structurss. R The compoundBEs1@nN Bhrbendlisy @E strddBac and pharmaceutical |y
acceptabl e salts thereof. 47. A pharnaceutical conposition containing at
| east one conpound according to cI 2% ~.48. Use of at |east one conpound
oredfr atijon 8™ a nedi canent for inhibiting
| east one conpound according to

NHR!

wherein at least one R is selected from the group consisting of -CH=CH,, -OCHs, -OBn, -OH, and -H;
R’is

NH,
, ot

R" is selected from the group consisting of

H}
\/LCH; \/CF3 ,_and \‘//CH3

and R is -H; and pharmaceutically acceptable salts thereof.

36. The compound of claim 1 represented by the structure

-CH,OH or )J\

wherein R is N and R’ is -Boc, or -H; and pharmaceutically acceptable salts thereof.
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i nhibiting the coagul ati on cascade and preventing or |imting coagul ation
in a patient. 321 19 DEC 2006 WD 02/34711 PCT/US01/ 32582 50. Use of at
| east one conpound according to claim1 for the preparation1§ﬁagﬂ di canment
for inhibiting the formation of enboli or thronboli in blood ve% els of a
pati ent . WEI02/34J81 of at | east one conmpound according to cIRGTUSONERE8L he
preparation of a nedicanment for treating at |east one condition sel ected
from t he3mr oupheGompIuBE bNGriMfil rbteRMbObyhoRhRAG tis, thronbosinusitis,
t hr omboendocarditis, thrqgnmboangitis, and thronboarteritis in a patient. 52.
Use of at |east one conpouR cording to claim1l1 for the preparation of a
t hr
.

medi canent for inhibiting| nmbus formation foll ow ng angi oplasty in a
patient. 53. Use of at |gaStey wonmpound according to claim1 and at | east
anot her antithronbol ytic agent for the preparation of a nedi canent for
preventi I Cokus ol ~ﬁ%§g¥t mbol ytic therapy in a patient.
54. The ﬂg%é% qirg?ﬁaégy Eg%g?% %@] 0 ﬁg%ngtithronbolytic agent is

sel ected fr@gyige‘group consi sting of tissue plasnm nogen activators,
streptokf'{,nas0 and ur@%tnase, and functional derivatives thereof. 55. Use
of at |east one cdﬁﬁ fd according to claim1 for the preparation of a

medi canent for treating netastatic di seases in a patient. 56. The use of
claim49 wherein the nedi canent further conprises an anti coagul ant agent.
57. The WIR"dshalo, FHAOEE, WReFRi andai d f uandipbarmagstticebagpatniable salirctheredfs
selected fromthe group consisting of heparin, aspirin, and warfarin. 58.
Use of at | east one conpound according to claim1l for the preparation of a
medi camet  f ofhe compeynd arclaimPdiwhsrein said halode-Bsf an anti- infl ammtory agent.
59. A nethod for inhibiting in vitro clotting of blood which conprises
contacting said blood with at |east one conpound according to claim11. 60.
The met hitt The comipainhob daighi repreesateg by Sestrigiie bi ti ng said bl ood in tubes. 322
19 DEC 2006 WD 02/ 3471k USCR/ 32582 61. An extraarpereal device having

a coating therein which co Ees a conpound according to

wherein R is selected from the group consisting of -CHO, -CO,H, -CO,MEM,

I |
0 NH, g /N
)Lg ~ 0O

R’ is selected from the group consisting of -OBn, -OH, -OSOLF;, and -CH=CH,;

and R" is -H or alkyl; and pharmaceutically acceptable salts thereof.

40. The compound of claim 39 wherein said alkyl is —CH,
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claiml1. 62. A nethod for detecting future presence of a serine protease
whi ch conprises contacting a sanple with a conpound according to claiml1l.
63. The conpound of claim1 represented by the structure NON B H NHV
P-02C 0 _wherein Ris alkyl and R is selected fromthe rou/EI consi sting of
cH-, cHVO024ily 3 0 CH3 OH CH3 3 CH3 323 19 DEC 286@ §03/35884711
PCT/USOL/ 32582 5 CH3 OH CH3 f "OHCH CHrCi3 1,J3 OHM/° OH and O or

NHR - -41, orTHdidBnpound of eldiin1GEfdesented by the structure
CHO
Br
yo
R

wherein R is - CO,CHj; and pharmaceutically acceptable salts thereof.

42, The compound of claim 1 represented by the structure

wherein R is -H or -CO,H;
R’ is selected from the group consisting of -CHO, -COH, and

NH
[Seae
H

and R" is -H or alkyl; and pharmaceutically acceptable salts thereof.

43. The compound of claim 42 wherein said alkyl is —CH
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and pharnmaceutically acceptable salts thereof. 324

18 DEC 2006
WO 02/34711 PCT/US01/32582

44. The compound of claim 1 represented by the structure

wherein R is selected from the group consisting of -CH(OH)-CH,OH, -CHO, and -CH(OH)-CH=CH,;
R’is -Boc or -H; and R" is -H or alkyl; and pharmaceutically acceptable salts thereof.
45. The compound of claim 44 wherein said alkyl is —CH

46. The compound of claim 1 represented by the structure

@R
Br
wherein R is
N N
, or v NHBoc

NH,

and pharmaceutically acceptable salts thereof.
47. A pharmaceutical composition containing at least one compound according to claim 1.

48. Use of at least one compound according to claim 1 for the preparation of a medicament for

inhibiting serine protease in a patient.

49. . Use of at least one compound according to claim 1 for the preparation of a medicament for

inhibiting the coagulation cascade and preventing or limiting coagulation in a patient.
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WO 02/34711 PCT/US01/32582

50. Use of at least one compound according to claim 1 for the preparation of a medicament for

inhibiting the formation of emboli or thromboli in blood vessels of a patient.

51 Use of at least one compound according to claim 1 for the preparation of a medicament for
treating at least one condition selected from the group consisting of thrombolyrnphangitis,

thrombosinusitis, thromboendocarditis, thromboangitis, and thromboarteritis in a patient.

52. Use of at least one compound according to claim 1 for the preparation of a medicament for

inhibiting thrombus formation following angioplasty in a patient.

53. Use of at least one compound according to claim 1 and at least another antithrombolytic agent
for the preparation of a medicament for preventing arteria occlusion following thrombolytic therapy in

a patient.
54. The use of claim 53 wherein said other antithrombolytic agent is selected from the group

consisting of tissue plasminogen activators, streptokinase and urokinase, and functional derivatives

thereof.

55. Use of at least one compound according to claim 1 for the preparation of a medicament for

treating metastatic diseases in a patient.

56. The use of claim 49 wherein the medicament further comprises an anticoagulant agent.

57. The use of claim 56 wherein said further anticoagulant agent is selected from the group

consisting of heparin, aspirin, and warfarin.

 58. Use of at least one compound according to claim 1 for the preparation of a medicament for

treating a patient in need of an anti- inflammatory agent.

59. A method for inhibiting in vitro clotting of blood which comprises contacting said blood with

at least one compound according to claim 1.

60. The method of claim 59 which comprises inhibiting said blood in tubes.
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61. An extraarpereal device having a coating therein which comprises a compound according to

claim 1.

62. A method for detecting future presence of a serine protease which comprises contacting a

sample with a compound according to claim 1.

63. The compound of claim 1 represented by the structure

‘NH

NHBa

wherein R is alkyl and R’ is selected from the group consisting of

g DI

cH,
CH, ~CH
\< ’ \[ *, \/Yma ; \/E_} ?
CH, CH, CH 0]
: ’ 3
‘ OH
e, PN — |
- CH,
\QCH ’ M , N —_O ’\ms,\ams ’
3
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C
\/© ’ \/CFB, \/\/\CHa, H,

\/\]<CH3 /\/\\ /WOH 0 \
dCHy OH * : D

3

ool
; N
ST \/O = N

CH, ’

and pharmaceutically acceptable salts thereof.
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