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together with lymphocytes are also involved in inflammatory disorders. The neutrophil is the most
common-leukocyte found-in human: peripheral blood followed closely by the lymphocyte. In'a
microliter of normal human peripheral blood, there are about 6,000 leukocytes, of which about 4,000
are neutrophils, 1500 are lymphocytes, 250 are monocytes, 150 are eosinophils and 25 are basophils.
25 ' During an inflammatory response peripheral blood leukocytes are recruited to the site of
inflammation or injury by a series of specific cellular interactions (see Fig. 1). The initiation and
maintenance of immune functions are regulated by intercellular adhesive interactions as well as
signal transduction resulting from interactions between leukocytes and other cells. Leukocyte
adhesion to vascular endothelium and migration from the circulation to sites of inflammation is a
30 critical step in the inflammatory response (Fig. 1). T-cell lymphocyte immune recognition requires
the interaction of the T-cell receptor with antigen (in combination with the major histocompatibility
complex) as well as adhesion receptors, which promote attachment of T-cells to antigen-presenting
cells and transduce signals for T-cell activation. The lymphocyte function associated antigen-1
(LFA-1) has been identified as the major integrin that mediates lymphocyte adhesion and activation
35 leading to a normal immune response, as well as several pathological states (Springer, T.A., Nature
346:425-434 (1990)). Intercellular adhesion molecules (ICAM) -1, -2, and -3, members of the
immunoglobuiin superfamily, are ligands for LFA-1 found on endothelium, leukocytes and other
cell types. The binding of LFA-1 to ICAMs mediate a range of lymphocyte functions including
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20 The (CD11/CD18) family of adhesion receptor molecules comprises four highly related cell
surface glycoproteins; LFA-1 (CD11a/CD18), Mac-1 (CDllb/CDlS), p150.95 (CD11c/CD18) and

(CD11d/CD18). LFA-1 is present on the surface of all mature leukocytes except a subset of

macrophages and is considered the major lvmphoid integrin. The expression of Mac-1, p150.95 and
CD11d/CD18 is predominantly confined to cells of the myeloid lineage (which include neutrophils,

25 monocytes, macrophage and mast cells). Functional studies have suggested that LFA-1 interacts
with several ligands, including ICAM-1 (Rothleinet al., J. Immunol. 137:1270-1274 (1986), ICAM—Z,
(Staunton et al., Nature 339:361-364 (1989)), ICAM-3 (Fawcett et al., Nature 360:481-484 (1992);
Vezeux et al., Nature 360:485-488, (1992); de Fougerolles and Springer, J. Exp. Med. 175:185-190
(1990)) and Telencephalin (Tian et al., ]. Imnunol. 158:928-936 (1997)).. '

30 The CD11/CD18 family is related structurally and genetically to the larger integrin family
of receptors that modulate cell adhesive interactions, which include; embryogenesis, adhesion to
extracellular substrates, and cell differentiation (Fynes, R. O., Cell 48:549-554 (1987); Kishimomet al.,
Adv. Immunol. 46:149-182 (1989); Kishimotoet al., Cell 48:681-690 (1987); Ruoslahtiet al., Science
238:491-497 (1987). '

35 Integrins are a class of membrane-spanning heterodimers comprising an o subunit in
noncovalent association with a p subunit. The B subunits are generally capable of association with

more than one « subunit and the heterodimers sharing a common B subunit have been classified as
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classified fémaopoietic and non-hematopoietic cells and is upregulated at sites of inflammation by a variety
of inflammatory mediators (Dustin et al., ]. Immunol., 137:256-254 (1986)). ICAM-1 is a 90,000~

110,000 M, glycoprotein with a low messenger RNA levels and moderate surface expression on -

unstimulated endothelial cells. LPS, IL-1 and TNF strongly upregulate ICAM-1 mRNA and surface

25 expression with peak expression at approximately 18-24 hours (Dustinet al., J. Cell. Biol. 107:321-331"
(1988); Stauntonet al., Cell 52:925-933 (1988)). ICAM-1 has five extracellular Ig like domains
(designated Domains 1, 2, 3, 4 and 5 or D1, D2, D3, D4 and D5) and an intracellular or cytoplasmic
domain. The structures and sequence of the domains is described by Staunton et al. (Cell 52:925-933
(1988)).

30 ICAM-1 was defined originally as a counter-receptor for LFA-1 (Springer et al., Ann. Rev.
Immunol, 5:223-252 (1987); MarlinCell 51:813-819 (1987); Simmonset al., 'Nature 331:624-627 (1988);
StauntonNature 339:61-64 (1989); Stauntonet al., Cell 52:925-933 (1988)). The LFA-1/ICAM-1
interaction is known to be at least partially responsible for lymphocyte adhesion (Dustinet al., ]. Cell.
Biol. 107:321-331 (1988); Mentzeret al, ]. Cell. Physiol. 126:285-290 (1986)), monocyte adhesion

35 (Amaoutet al., ]. Cell Physiol. 137:305 (1988); Mentzeret al., ]. Cell. Physiol. 130:410-415 (1987); te
Veldeet al, Immunology 61:261-267. (1987)), and neutrophil adhesion (Loet al, ]. Immunol.
143(10):3325-3329 (1989); Smithet al., ]. Clin. Invest. 83:2008-2017 (1989)) to endothelial cells. Through
the development of function blocking monoclonal antibodies to ICAM-1 additional ligands for LFA-
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20 fenoprofen, naphthalene acetic acids (naproxen), pyrrolealkanoic acid (tometin), indoleacetic acids

| (sulindac), halogenated anthranilic acid (meclofenamate sodium), piroxicam, and diflunisal. Other

‘drugs for use in RA include anti-malarials'such as chloroquine, gold salts and penicillamine. These

alternatives frequently produce severe side effects, including retinal lesions and kidney and bone

marrow toxicity. Immunosuppressive agents such as methotrexate have been used only in the

25  treatment of severe and unremitting RA because of their toxicity. Corticosteroids also are

responsible for undesirable side effects (e.g., cataracts, osteoporosis, and Cushing's disease
syndrome) and are not well tolerated in many RA patients. :

Another disorder mediated by T lymphocytes is host rejection of grafts after

transplantahon Attempts to prolong the survival of transplanted allografts and xenografts, or to

30 prevent host versus graft rejection, both in experimental models and in medical practice, have

centered mainly on the suppression of the immune apparatus of the host/recipient. This treatment

has as its aim preventive imniunosuppression and/or treatment of graft rejection. Examples of

agents used for preventive immunosuppression include cytotoxic drugs, anti-metabolites,

corticosteroids, and anti-lymphocytic serum. Nonspecific immunosuppressive agents found

35  particularly effective in preventive immunosuppression (azathioprine, bromocryptine,

methylprednisolone, prednisone, and most recently, cyclosporin A) have significantly improved

the clinical success of transplantation. The nephrotoxicity of cyclosporin A after renal

transplantation has been reduced by co-administration of steroids such as prednisolone, or
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antigen is lost. Such specific immunosuppression generally has been achieved by modifying either

20  the antigenicity of the tissue to be grafted or the specific cells capable of mediating rejection. In
certain instances, whether immunity or tolerance will be induced depends on the manner in which
the antigen is presented to the immune system. Pretreating the allograft tissues by growth in
tissue culture before transplanbatio;l has been found in two murine model systems to lead to
permanent acceptance across MHC barriers. Lafferty et al., Transplantation, 22:138-149 (1976);

25 Bowen et al., Lancet, 2:585-586 (1979). It has been hypothesized that such treatment results in the
depletion of passenger lymphoid cells and thus the absence of a stimulator cell population
necessary for tissue immunogenicity. Lafferty et al., Annu. Rev. Immunol., 1:143 (1983). See also
Lafferty et al,, Science, 188:259-261 (1975) (thyroid held in organ culture), and Gores et al., ].
Immunol., 137:1482-1485 (1986) and Faustman et al., Proc. Natl. Acud.. Sci. U.S.A,, 78: 5156-5159

30 (1981) (islet cells treated with murine anti-Ia antisera and compiement before transplantation).
Also, thyroids taken from donor animals pretreated with lymphocytotoxic drugs and gamma
radiation and cultured for ten days in vitro were not rejected b)% any normal allogeneic recipient
(Gose and Bach, J.Exp.Med., 149:1254-1259 (1979)). All of these techniques involve depletion or
removal of donor lymphocyte cells.

35 In some models such as vascular and kidney grafts, there exists a correlation between
Class II matching and prolonged allograft survival, a correlation not present in skin grafts
(Pescovitz et al., J.Exp.Med., 160:1495-1508 (1934); Cbnti et al., Transplant. Proc., 19: 652-654 (1987)).
Therefore, donor-recipient HLA mafchi.ng has been utilized. Additionally, blood transfusions
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have been prity toctsanepiantition hane beenfpundon be effecRied (grelt: etiat], mﬁsﬁmittn'm 4239 198);0ne
such di sor r e n d f
neat, and et e PRlpllic PARY 2486 (o) " i ShaHor 5F biood Bt Bllrd
drug, par t'Fansplantation, deporyeripientdil Ao matshing and imminosyppresyion thesapy feyclosriovin Adgent s

and adre_ncmef& t@tﬁdihlvﬁa%f&ﬁiatG Qﬁﬁﬁ&ﬂﬂf@éb&ﬂbﬁ@f&ﬁﬁ%h%@%&f&w ng
di sease itsel Q’F %‘gl d ant nf | ammat o dru are avall abl e, and
many of t HETF f "QJ&"?I%A’W:HV ﬁnd anti-inflammtory
activity in RA'matﬂaﬂsﬁlai\mn‘Ihespoﬂsﬂ(ﬁlav%oCbéCthiﬁéﬂ bﬁanﬁ%dﬁﬁﬁh&@é& it, immune

Fenopr of eresRamPnE aaGe: GBS @ bl 2, P& & oo i aree st

(tomet i n) ,can belpiolbagsstin dxeax:oseh;:e o6antigrattaniibodies,| vﬂgdrlﬁdad adiitliéaation that im €an

necl ofengﬂ@&"e |, u S for use in
(RA i ncl ude ant ggdlﬁérl aug&éﬁégﬁ&%?(c %Fegetu"lhlgats 5'93}’]?{75(?48%
peni cil® | arrespense T dhes hest tte MEE japtigens rneqwnmb#lﬁpti gphqmealb'ebiyensn§bdc wafeLt S,
i ncl udi ng tfaﬂﬁﬂlﬂ@&hoﬁ%'aopﬁpﬁ-%ekﬁrg&&ym%{j gél?ggrﬁﬁﬁ%m’fhw)gnﬁ'ffé rﬁlonoclonal

Innunosuppre33|ve agents such as nethotre been use
treat ment 3BHPC drciseflde deRletmRirh -opls froe thesdongr mprrew rinqcaleirctot affow bone

Corti cost aiiddiotls traspRntatich WRRGW® Acuiting draft-verhlamsy &bﬂa@e S(mﬁneefnila%ﬁz Lald-

Ca e B e I Wk, R A BSr el o T
is hodd ref?ldzom marrey trgmsplantatiarf sobve therpaotsigh anihaﬁumﬁ:conﬁsét@wdcaurhﬁg phel faig t he
survi val oé&gpé%@;ﬁtgggg%ehografts and xenografts, or to 30 prevent host.

versus graft” reject i n experinental nodels and in nedical
practice, haveAsshavar 'ed’lmrbllmghoeﬂe adherencgiioreadashelinmgs a kéycevemhin the pagepsofit us

of -t he hosidabi@tbh. eTHere Bitd &1&5&&&% ﬂw@a?s b IfmPhdLy R h&YeRdhkd eé%ndom lium,
I mmunosuppy es |on nd/ or treat g&gg?ﬁﬂl ection. Exanples of agents

used for pF S AEHOL D i enslothelial il Tcel imypyene recognition
anti - peet abejuirésaihp coﬁmbmtimsdf&h@u‘deu réﬁé]ﬂoraikt well WB&IQ@M& lrecegeﬁpmlmh\leml fic

-.I mnosuD%&cﬁﬁtleﬁ/t ofa-ggalgstofagg B%I cyl arl tr}lﬁ\e/s?gnals rhn' T-cell

preventive 1 MMUNOSUPPF essl on
“met hy| pr ed¢fivatitronghe’ meY?oh@choamsqmw LEAR mﬁgyp-l d;d%—@.sﬁbliay‘lcms ahoe

signifi Caruhle% &]{Tpsr E‘X‘?ﬂ and B2 is CD18) has been identified as the major mtegrm receptor on

25

lymphocytes involved in these cell adherence interactions leading to several pathological states.
25  ICAM-1, the endothelial cell immunoglobulin-like adhesion molecule, is a known ligand Jor LFA-1
and is implicated directly in graft rejection, psoriasié, and arthritis.

LFA-1 is required for a range of leukocyte functions, including lymphokine production of
helper T-cells in response to anhgen-presenhng cells, killer T-cell-mediated target cell lysis, and

~ immunoglobulin produchon through T-cell/B-cell interactions. Activation of antigen receptors on
30  T-cells and B-cells allows LFA-1 to bind its ligand with higher affinity.

Monoclonal anhbodles (MAbs) directed against LFA-1 led to the initial 1dent|flcahon and
investigation of the function of LFA-1 (Dav1gnon et al., J. Immunol., 127:590 (1981)). LFA-1 is
present only on leukocytes (Krenskey et al., . Immunol., 131:611 (1983)), and ICAM-1 is distributed
on activated leukocytes, dermal fibroblasts, and endothelium (Dustin et al.,, ]. Innmunol. 137:245

35  (1986)).

Previous studies have investigated the effec& of anti-CD1la MAbs on manyl T-cell-
dependent immune functions in vitro and a limited number of immune responses in vivo. In vitro,
anti-CD11a MAbs inhibit T-cell activation (Kuypers et al., Res. Immunol., 140:461 (1989)), T-cell-
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the clinical success of transplantation. The nephrotoxicity of cyclosporin
A after renayotopassspl antati on has been reduced by co-adni ni st PETYET1986410
steroids such as prednisolone, or 4 predni sol one in conjunction wth
azathioprine, In additi on K] dne ave be rafted successfully usin

anti - | yrrph0é’ﬁf"’é“‘iﬁ)‘?t&EfﬁﬁS 2 fefﬁtPB\ﬂ)E e 9%q°82§6‘g$’}?“ﬁf @ ‘)D\ﬁ‘Bf"hg'?c§l ¢k éili'g'f’"'g’é'i ng
eval uated i a;&smatwtwﬁam cell lysia dly aytbiokic THlyinphocyee (ifremsky efnli opra), Gormation of
transpl ant at‘wl Oﬂh ggoln}u%a (SQXdepgre Iafm]l Ir}n{xmﬂ? 3510495 ?ﬁ%ﬁoﬁlegtfz&e& \J_elgxmunol 13{(5‘9

transpl anta rejyect Mo

steroi ds, 2{1;965))1 endthe pgliesin gijb@ﬂls tq}tawlqyyndqitheéiumeﬁn etrbt Jemutungo 13:3325 (1989)).

anti - | yrphogyy ' éw,hy Bee aa& i 1) ishpﬂlfs.ﬁmtue ma,stwa SISk AR id
popul ations, | nc OKT- 3. See gener al I . Pedratr - 1004- 1007

(1987), and by;be@.nch@a aggs wpdg. ceﬂ%ﬂndme uﬂ@lwselewentvﬁes%m B‘T“ﬂ@l‘td@@%ﬁ mellifs on

of | MUNOS URPHRES FirvtehifPsYaR, N,aukry,fg@g@@m Additionally, 10 - systemc '

| mmunosuppression i s acconpani e @undem rable toxic effects _&f

nephrotoxicity ﬁ°’?§9€’PB‘§‘p'B?‘ilrfAﬁ3 Mrd dnjeragtiopis Recprsary d9 opficpirey eéltlf“ﬂﬁtf)’“ #nd

g eduction i lrmﬁoh&ld aﬁehnmtnmew\wmhew&aﬁﬁ eer:pmhhsunu B u@pe:eefxs EMe J.
rugs may also |ea 00r , woun eal.i oi P cem a,

steroid! syé’f%‘g'f" l%flé%k(g%gﬁ |aﬁ‘¥p e BT SLaft shEy ‘V"’B%é Z%eag?' @’ﬁ'&

hypert ensi 0137: 526-523 (1984)) was Ithe basis \foratbsting elecMAbspl thesetmalechles forq:msfphwmtcﬁtgraﬂn

I mmunol ogi st s._have s augsht nmet hods for suppressing imune responsiveness in

: éxo i humaris.
an antigen- 5‘5% T c manner (so that only the response to the donor
al | oanti gen woul dixbemheymh)we dlyp beenyariiaskout i prisatésaFier exqraplé. dhaded ion gxperiments in

Lo \
aut oi mune %@ﬁ@%ﬁﬁ%&éﬁ%ug%émmabgmﬂ QirQ tHARY, ﬁ%ﬁf’t 1eniRI &eﬁteégoaﬁev&&ess

so that onl response the self- antige | ost Such specif
i munos ¥ppr dddrey grafiersiertion) (Foriad eheler lnaem%messvnr%&wwﬂgl%wmmz@ Renghe

- antigenicit M\ll%ﬁra?@ﬁy résa %nb&oMAﬂﬁﬁ;dS'Q&]h@’rcellhﬁr ABRSioh Moldalel19 icSRApéret A

g L b N VR . (5, b B S FhSASS,

? 144 4004-4612 (1990)). Furthermore, the in vivo.administration of anti-CD11a MAD to cvnomolgus
monkeys prolonged skin a]log_ra_ft survival (Berlin et al., Transplantation, 53: 840-849 (1992)).

20 The first successful use of a rat anti-murine CD11a antibody (25-3; IgG1) in children with
inherited disease to prevent the rejection of bone-marrow-mismatched haploidentical grafts was
reported by Fischer et al., Lancet, 2: 1058 (1986). Minimal side effects were observed. See also
Fischer et »i., Blood, 77 249 (1991); van Dijken et al., Transplantation, 49:882 (1990); and Pez-z et al.,
Bone Marrow Transplantation, 4:379 (1989). Furthermore, the antibody 25-3 was effective in

25  controlling steroid-resistant acute graft-versus-host disease in humans (Stoppa et al., Transplant.
Int., 4:3-7 (1991)).
However, these results were not reproducible in leukemic adult grafting with this MAb
(Maraninchi et al., Bone Marrow Transplant, 4:147-150 (1989)), or with an anti-CD18 MAD, directed
against the invariant chain of LFA-1, in another pilot study (Baume et al., Transplantation, 47: 472
30 (1989)). Furthermore, a rat anti-murine CD11a MADb, 25-3, was unable to control the course of
acute rejection in human kidney transplantation (LeMauff et al., Transplantation, 52: 291 (1991)).
A review of the use of monoclonal antibodies in human transplantation is provided by
Dantal and Soulillou, Current Opinion in Immunology, 3:740-747 (1991).
An earlier report showed that brief treatment with either anti-LFA-1 or anti-ICAM-1 MAbs
35 minimally prolonged the survival of primarily vascularized heterotopic heart allografts in mice
(Isobe et al., Science, 255:1125 (1992)). However, combined treatment with both MAbs was required

to achieve long-term graft survival in this model.



the antigen is presented to the imune system Pretreating the allograft

tissues by \969%%}5?” tissue culture before transplantation hgsrhs®meigund
in two murine no systens to lead to permanent acceptance across MAC

barriers. Lafferty et al., Transplantation, 22:138-149 (1976); 25 Bowen
et al., Lancet, Itlep@GeBBHit(v48 ABpwn [that h&smbnemtlnynpml.hsai Mad aldnatpostidyhand

treat ment %ﬁ&ﬂb&% ot e 46311 o hefifor H@J}ﬂéﬂgf Ghskarbadl ddiis the

absence of a sti popul at1 o
i mrunogeni @P&fwa@aﬁwﬁtwmhém%ﬁwg/ lﬂdday fmmment onge iwl( #@88}&11)8@@ al so

Lafferty e n § YalcuBirgal
culturey gﬁagﬁilagtpgm&%&@n’?m%tﬁ iﬂﬁ)gg%@yﬁgg 19 6) g);;ngaag?%an

et al.,> Pralosriisare mage fmmuapgenic gnd more ﬁmstlfseo@gwﬁsuof suryiya
cells tr eatpﬁd.a tviisciildfizedched® hiloghadts AWaref kfual. andmgmpmm7 lo®h3)] Rager et al.,

transpl ant aken fraom donagr anina] etreated. with
| ymphocyt odBRPenptl e HOA Th b ents Mo e Gpab e S it
Vi tro wer eahigh initd] doseand dlowarsubsequentitiosal | ogenei ¢ reci pi ent (Gose and Bach,

J. Exp. !\/Ed 149 A;igtﬁAi' %fd?(gfo I(qtéegtu?% lé%sl ttgp &?ﬁeasseemgg&en@ ues Vglnéllbodxes to

depl etion or renova r ocy nodel s
such a¥ vathosd weed bynNakakeain el grprh tisreparbed by Yedniogk e ala Natwre, ﬁﬁzﬁﬁ-ﬁ@)(ﬂ%t vvee n

Class || matchi Rggmbsh RisBbRRGh Ak Iuegsﬁ{ﬁu L%Aww@&og,e@a&gg 35![ 30§nd

present in skin grafts (Pescovitz et al. 1984);

Conti et alCAM3agd thairantibodiss jo treat {HA-1 !B%‘B%@sqrégswyldemmlmlé published
donor - reci mﬁ@}mméwﬁmisl m:shadsnb@gm Wo bl /A8ty phslithdd AP#/bY, CaklFaQd Fpln

f f d to b '
1y b 5 AT oS 6 B
Tr anspisant publisiveel 9/2R2203%0 I8LBFD phiblishéte 9£19¢#0, WO m]omw l:;hmmed 17326700 SWON

before ”aa@%{é&“% eakmﬂgnwo 96 Alath © gs?]cg '3%,(%69&} oG, z@?f dvE?*bHﬁéﬂb’%%ss' on

t herapy (cycl'osporin transp on was fo ove
signifi can%&lﬂmﬁ?@mbgﬂﬁﬂ 8/ HW,\EI’\B&@WSMMhhé 12/1848% HSSPat- Nev$1082.863und

to be addi ylgypar(6R607 %6k, UX, Pat. ﬂi& BD59928\Y . Fak. R 5,22%,39(2&79 P(ulﬁﬁ%)z)ss 0413h@s
Lranspl ant g1 o 1 eoRARE P o 38 s U0 1 L3t Maseoiin Fat. Apls oS/
i-mune
20  published 11/10/88, EP 289,949 published 11/9/88, and EP 303,692 published 2/22/89, EP
365,837, EP 314,863, EP 319,815, EP 468, 257, EP 362,526, EP 362, 531, EP 438,310.
Other disclosures on the use of LFA-1 and ICAM peptide fragments and antagonists
wclude; US. Pat. No. 5,149,780, U.S. Pat. No. 5,288,854, US. Pa£ No. 5,340,800, U.S. Pat. No.
5,424,399, U.S. Pat. No. 5,470,953, WO 90/03400, WO 90/13316, WO 90/10652, WO 91/19511, WO
25 92/03473, WO 94/11400, WO 95/28170, JP 4193895, EP 314,863, EP 362,526 and EP 362,531.
The above methods successfully utilizing anti-LFA-1 or anti-ICAM-1 antibodies, LFA-1 or
ICAM-1 peptides, fraginents or peptide antagonists represent an improvement over traditional
immunosuppressive drug therapy. These studies demonstrate thét LFA-1 and ICAM-1 are
appropriate targets for antagonism. There is a need in the art to better treat disorders that are
30 mediated by LFA-1 including autoimmune diseases, graft vs. host or host vs. graft rejection, and T-
cell inflammatory responses, so as to minimize side effects and sustain specific tolerance to self- or
xenoantigens. There is also a need in the art to provide a non-peptide or peptidomimetic
antagonist to the LFA-1: ICAM-1 interaction.
At least one peptidomimetic antagonist of the LFA-1ICAM-1 interaction has shown

35 promise in various in vitro assays.



receptors for MHC antigens (Bluestone et al., Immnol. Rev. 90Q:5-2

(1986) ). -Furwtee/49886 aft survi val can be prol onged in the presé’EEéUSa?’““"“
antigraft antibodies, which lead to a host reaction that in turn produces
specific immnosuppressi on (Lancaster et al., Nature, 315: 336-337 (1985)).
The i mune 10 response of the host to MHCHhNti gens may be nodified
specifically by using bone marrow transpl anta 2 a preparative
procedure for organ grafting. Thus, anti-T-%el I[

gcl onal anti bodies are

8 i noculumto all ow bone
marrow transpl antation without incurriChg ggaft-versus-host disease

(Muel I er-Ruchholtz et al., Tr anspl ant |Proc 7-541 (1976)). In

addi tion, elenents of the host'g N OiN hat remain 15 for bone
‘marrow transpl antati on sol ve thg gibl e of Anmunoi nconpet ence occurring
when fully allogeneic transplantsee &% shown in Fig. 1, |ynphocyte
adherence to endotheliumis a key event in the process of inflammation.
There are at |east three knovvn pat hvvays of Iyrrphocyte adherence to

endoi hel i u ndi n Lyat | T cel n the

endot hel i aImz Bcéi?'ﬁeb HJP'PE’P fie rfSéXél R agou?% d?‘@g‘ﬂ. r htvﬁlguglc} ri %F‘?I on
of the T- cehliiICARCiEBteptor Binding khd Hn&nﬂfﬂ'l&ﬂladnesfoﬂwyﬁe&nbwh@&n.pr onot e

attach t of - cel to.anti ells ndtra sduyce.r tQry
2 gnal s 3 or - ceRpeefly bttt wl FSRANSES B Bre reartSataT o) By Bl
antigen- | (I5H7%9.IZ;’:b@ﬁfﬁ%@&iﬁmﬁ@ﬁgmwmpmnMV&mﬁ:mnénd ,2 is CD18) has
been identified as the major i grin receptor on |ynphocytes involved in

t hese cell adherence interactio | eadi ng to several pathol ogical states.
25 | CAM 1, -le endothelial | i mmunogl obul i n-1i ke adhesion nol ecule, is
a known ligand for LFA-1 and nplicatgd directly i raft rejection,
psoriasis, and arthritis. L 9 | eukocyte
functions, including |ynphoki 2 -ceIIs in response to
antigen-presenting cells, killlk 1 - e e cell lysis, and

i i i | | /B-cell interactions. Activation of
antigen receptors on 30 T-\Qel)/ and B-cells allows LFA-1 to bind its
ligand with higher affinity. Mm0clonal antibodies (MAbs) directed against
LFA-1 led to the initial identifigation and investigation of the function
of LFA-1 (Davignon et al., J. Imunol., 127:590 (1981)). ‘LFA-1 is present

+ only on | eukocytes (Krenskey et  al Objedts of HeWRRhtien 131: 611 (1983)), and

. ICAM 1 is distri Rcmr

Slmgly, it is an object of this invention to provide compositions and therapeutic
10 methods for modulating adhesion between intracellular adhesion molecules (e.g. ICAM-1, -2 and -
3) and the leukocyte integrin family of receptors.

It is an object to antagonize CD11/CD18 receptors associated with leukocytes, especially
Mac-1 and LFA-1-mediated disorders with minimal side effects.

It is an object to control inappropriate inflammatory responses and prevent damage to

15  healthy tissue.

More specifically, it is an object to treat LFA-1-mediated disorders including: psoriasis;
responses associated with inﬂammatbry bowel disease (such as C;'ohn's disease and ulcerative
colitis), dermatitis, meningitis, encephalitis, uveitis, allergic conditions such as eczema and asthma,
conditions involving infiltration of T-cells and chronic inflammatory responses, ‘ skin

20 hypersensitivity reactions (including poison ivy and poison oak); atherosclerosis, autoimmune
diseases such as rheumatoid arthritis, systemic lupus erythematosus (SLE), diabetes mellitus,
multiple sclerosis, Reynaud's syndrome, autoimmune thyroiditis, experimental autoimmune
encephalomyelitis, Sjorgen’s syndrome, juvenile onset diabetes, and immune responses associated

with delayed hypersensitivity mediated by cytokines and T-lymphocytes typically found in



on activated | eukocytes, dermal fibroblasts, and endothelium (Dustin et

al ., J. | MReeds4085637: 245 35 (1986)). Previous studi es havedgpuswshidat ed
the effects of anti-CDlla MAbs on nany T-cell- dependent inmune functions

invitro and a |imted nunber of inmune responses in vivo. In vitro,

ant i - CD11atukesgrlosisnsarqgidosisy pelymositis; gronsiomatosisandesaylids; perhiciousRuemial disaasagol,
140: 461 ( 1A&Wing lelkéctel diafedesis; @J@ﬂﬁﬂﬂhaﬁg QisbrdBY, Yhuinigfé @I%a.f? '}nj@ﬂds%'ndrome

di fferentlatlgn (tDavL non et al., supra;, Fischer et al., 1. I'mmnol .,

136: 3198 (SEEBEYY o WP%&'P“@@ (U aptorpgiung hemolytic anemip; myspthenyip gTavEIANEEYKyY et
al, supr a)antib@iyreainplen mediateddiseest allfypesdf eandphRetionss intludin graftlvs. HobeB: Medt . ,

137: 2395 (.1986) . Men r cal.. . Ll pmmunol ., 5-9 9 , and the
adhesi g_n of ﬁ‘f%% age’%%‘?%né%%ﬂf‘éwgr%ﬁ%@uﬁmﬂafy@m?ﬁ%#ﬂ% * 1.munol ., -
143: 3325 (1989)Thesefand othéd abjects wilbbegorhe dppanenGiCondofloadihaylsidbinitiesirt. CD11b/ CD18

was found to prevent intra-islelg, ,?(' ' bot h macrophages and T
cells and to inhibit devel'opmen:S 0 aﬁlt;sf&ﬁ%tﬁ'?'g'ggéndent di abetes nellitis in

m ce (Hut chi ngsthese okjects pger ageamplished :bygmoviding 9ohethodTind antagenist apinpesitions for

LFA-1: | CAMle_u.la'ﬁhﬁ haiebibR Betveer MRERSMAAY adhBsiAPMbIAS (g GCAM-T, WGld .%mcﬂh_xi tro,
and that anti-CDlla MAbs i nfduce tol erance to protein antigens ( eé\élam n et
al ., B lepkogyle intsgrip,family of fegepinss:g The anethod andpntaganists gt esperiplly giseffk for

S lﬁr v Lva! it;éaﬂiigoeDﬁ_b‘leBw a@tecl\i/ﬁ%r. MaclT ansmﬂh Aanhlaaifae? ,dﬁ?asﬁﬂgm_ Je%f y xvafs
the basis . for testing the. s to these ecul es for prevention of graft
rej ection t\“ﬂ‘“ﬂuf*f’é‘?‘?ﬁ BYESEEMES o G ey ¢ WPG’HW{‘% festive amownt %'?“és.

For exanplasiagiyastcBhiable exjeyieimegrn antagomistk especially Mas] ddFASILGegatiadoftthiat a
I\/A_b di r ect; nfGdrt v I‘sz lﬁkv Stifdtuld] %X&Mla P "oefoW’ MNpiafeYabl Sﬁ'nejl.éAﬂ &mgI gx(}&yis g af t
rejection osim et al., ™l mrunosuppression of homo gus” RecCl |§| ent's of
Renal 1Al | ¢peeificantaggpiskef the lepkogyin ddrgnin COARa(MJED18(RR).| $rich putegonistsare edpiviaBy on

Yor k. Spr eek D ol chfIE TrRls et Bnders sSUSRAY el RED sRRRRTIE ) T 1
(1990)) . Hiert proFinsiy alopeciacorgan tangilanddnflammaterytbowel difease (iBD), ERUmatold dsthritis
~cvnonol gugra), systemic lupus erythematosis (SLE), type-1 diabetes, multiple sclerosis (MS), asthma, graft
- verses host (GVH) disease,. scleredoma, endometriosus and vitiligo. - Optionally, certain
20 . compounds embraced by Formula I are also capable of antagonizing Mac-1 CD11b(a))/CD18(B2)
- binding to ICAM-1 and additional ligands including iC3b, fibrinogen and Factor X. These
. compounds are therefore useful for inhibiting adhesion of neutrophils and leukocytes expressing
both or either LFA-1 and Mac-1 in both chronic and awute leukocyte/neutrophil mediated

disorders. More specifically these disorders include; ischemic reperfusion injury mediated by
25 neutrophils such as acute myocardial infarction, restenosis following PTCA, invasive procedures
such as cardiopulmanary bypass surgery, cerebral edema, stroke, traumatic brain injury, multiple
sclerosis, systemic lupus erythematosis, hemorragic shock, burns, ischemic kidney disease, multi-
organ failure, wound healing and scar formation, atherosclerosis as well as organ failure post-
transplant.
30 The antagonist is represented by formula I

@

Where D is a mono-, bi-, or tricyclic saturated, unsaturated, or aromatic ring, each ring
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- nonkeys prolonged skin allograft survival (Berlin et al., Transplantation,
© 53: 840- 849 WIp®RPRs6 20 The first successful use of BCT/HE99/06410

. anti-nmurine CDlla antibody (25-3,; IgG) in children with inherited di sease
" to prevent the.r Cli ne-marro m, smat ched hapl o] dentlcal rafts
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- Dijken et al., Transplantation, 49:882 (1990); and Per. z tl,al ., Bone

~ Marrow Tr anspdemy aemrmmatsmgnmfgm)\ donlle berat with ©, NRA and IR BO deack Gin@nitvagen
~effective in 25 contpol | ing steroid-resistant jacute graft-versus-host

- disease in hihitued with Byandany zing carporysubstitatad with Rt . | 4: 3-7 (1991)). However,
~ these resul ts wer@ptivailly, BFﬁ’ﬁﬁi&hﬁﬁc&ohﬂcﬂcﬁ%ﬁfﬂnﬁ @ﬁ%cﬁfe%t: thidth 5) W3 ek dhboins

MAb ( Mar ani nc Mar.r o ransplant, 4:147-150 (198 or wth
"~ an anti -@1§%ﬁ5£}rm‘mﬁwr§§£f‘ﬂ&&‘,Fg%‘“?‘rﬂ’iél?wdﬁsrfaieﬁ%ﬁmﬂFA- 1,"in anot her.
© pilot study (Baune et al., Transplantation,. 47. 47 dj (1989)).
- Furthernore, a rat anti-mgline CDlla MAb ’25 3, mabl g .t o_gontrol the
- course of acute rejectj human Ki dtg tationY E‘ et al.

: Transpl ant ati on, g)a
tati on PSW nt aY\and lillou,
gy, 3:740-74 earl i erzﬁeport showed

~antibodies in hurran tr
- Current Opinion in |nmun

- that brief treatnent with elther anti -LFA-1 or anti-1CAM1 MAbs 35 °

: comnbi ned treatnent,
- survival in this

- mnimally prol onged the al

i heart allografts |Q{

: . s~Xodependeny y, own that treatnent

- with anti-LFA-1 e ? ngs the survival of
{ heterotopic (ear-pi nZﬂe) nonpr i vascy? ari zed )oheart grafts usi ng
*a maxi mum dose of 4 ng/kg/day and t tment once a week after a daily dose

i (Nakakura etyaleyl y2 yBigAY, d 1. e 92)). Nonprimarily

" vascul arj zed hear { aLdWE‘;Q&fER B 4757 5 08 Nt o Nk s o

10 More specifically, D may be: '

of primarily v | ari zed heterotopic
al . WS 5 (1992)). However,
s was re Ql{)eve | ong-term graft
p

dﬁm and

1) a 5S-member aromatic heterocycle or het selected from;

S

(R")n (R") <R) ,
(R t1_ (Rd)"& Go /m |
& )L

R" , R" , R" ,
RYdi R dy N
\ AN £
N .
|
15 R" ) le ) ' Rl,n
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5 allografts are nore inmunogenic and nore resistant to prol ongation of
survival byvdimsishan primarily vascul arized heart all ograf tecriny¥b9/o6410 €1
al ., Transplant. Proc., 5:717 (1973); Trager et al., Transplantation,
47:587 (1989)). The latter reference discusses treatnment with L3T4

anti bodi es using a hNgtrlNnitial dose and a | ower subsequent dose. Another
study on treating a.;cle\ sis-type disease in rodents using simlar

anti bodies to 18d ose, Ns¢pd ra et , is reported by
Yednock et al.ﬁgﬁg:ééqq’§56363? 94y) . AdéF??%
of anti-LFA-1 antibodips and | CAN 1, | , and

cl osures on the use
anti bodies to treat LFA-1-nedi ated™gySorders inclu

t hei r
91/ 18011 publi shed

Can. Pat Appl n. miy008,-36- publis(?gij 6/ N, WO 34 90/ 15076
publ i shed 12/ 13(/'%!' 90\10652 n \hed 9/%%683%P 87, 668
/T

publ i shed 9/ 19/ 90, 90/ publ
WO 90/ 13281, WO 93/ 06 7 WD 93/ 2195
publ i shed 8/1/90, EP 346, 078 published

U S. Pat No. 5,07 64,
U S Pat. No. 5,2é%%b N u.

1400, EP 379, 904
/13/89,, U S. Pa® No. 5,002, 869,
Pat. No. 5,209,928, U S. Pat No. 5,223, 396,

Pat No. 5,284,931, U S. Pat No. 5,288, 854,
U.S. Pat No. 5’354’659é;1 sdyalian Pat. Appln. 15518/ 88 20 publ i shed
11/10/ 88, EP 289,949 p isffed 11/9/88,. and EP 303, 692 published 2/22/89,
EP 365, 837, EPaid4, 863, HP 319, 815, EP 468, 257, EP 362,526, EP 362,531, EP
438, 310. O her disclosures on the use of LFA-1 and | CAM peptide fragnents
and antagoni sts include; U S. Pat. No. 5,149,780, U S. Pat No. 5,288, 854,

U. S. Fat Rpa9%-BeBhdg apdatic ySerobigyicle stlectedSrot@4, 399, U. S. Pat No. 5,470,953, WO

90/ 03400, WO 90/ 13316 90/ 10652, WD 91/19511, WO ?5  92/03473, WD
94/ 11400, WO 93Rf&;7 , 8, K4 NEP 362,526 and EP 362, 531
The "above net hods spesessf utilizingjarti-L r anti-I| CAM 1

anti bodies, LEA-1 o _
represent an inprove supppesst+ve drug therapy.
These studies denonstrate tigR" LFA-1 and | CAM 1 Rnappropriate targets for
antagonism There is a need in the’art to better ‘treat disorders that are

30 medi at ed ?Fg ~+—TNC| udi ng. autoi ne .di-gsRases, graft vs. host or
host vs. graft fredt i on, ,cell(__ t nses, so as to
m-ni'm ze side effec.é\ nd Austai n specific ce ‘Q sel f- or

ptide antagonists

NRT NR"

d — ; RFI‘
R N\__ " )

\ \NRng/L\\:g

RN T RS
T~ . T~
DSk ae
| o o
RS RS
T~ N T~
/AR N/ \
m Sl
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10 met hods for nod I

: di sease and ulcerativ

xenoantigens. There is also a need in the art to provide a non-peptide or
pept i dom et WO 20M98%foni st to the LEA-1: I CAM1 interaction. At PCHES/SAL
pepti dom netic antagonist of the LFA-1:1CAM 1 interaction has shown 35
prom se in various in vitro assays. 8 [err] 2-Bronobenzoyltryptophan
exhibits 1C50's of about 2[err](‘%§ ald 10[err] M respect I(Rg )y in human LFA-

1: 1CAM 1 receptor binding and hu n T-cel | adhesion asgays descri bed
herein. 5 Recently, Hfasvenzoi ¢ -aci d deri s of fluorene have
been descri bed ingﬂdnﬁl 6 -,'973(]$zuse . il-infl ammat ory agents.
A representative n [

it is an object of th| ANt i 0 provide

(ntyAace | ar adhesi on

nol ecul es (e.g. |CAM 1, -@ and - 3) and the | eukbcyte int egrin famly of
~receptors. It is an object to antagoni ze CD11/CD18 receptors associ ated
~with | eukocytes, especially MacfR )and LFA- 1- nedi at ed ﬁRg)q{ ders with mini nal
side effects. It is an object tofcontrol inappropriatefinflammtory

~ responses and prevent danage heal t hy tissue,/3ybx it

is an obj ect tothﬁ) LEA- 1 Aredi at ddlERdV\grr
responses associ ated h i \&i 3
rmatitis, 4{3 [
uveitis, allergic condirN o as eczema a 1 hiren;
~involving infiltration ofOT-cells and ghronic |Q‘Iarmatory responses, skin

20 hypersen5|t|V|ty reactions (|nclud|ng p0|son ivy and p0|son oak) ;
'~ atherosclerosis, gqm / (R )n
u \N K/( )
S/
(RS RS
T~ N S~
AN/ N\ /N
s s
R%n
RN
S\
NG
5 S _ ,
(R,
RY), (RN =
o\ )
s s
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di seases such as rheumatoid arthritis, system c |upus erythematosus (SLE)
di abet es. maldybd/ugs6 MUl ti pl e sclerosis, Reynaud's syndrone, agu9Uus9516810

thyr0|d|t|s experinmental autoi nmune encephalonyelltls Sj orgen' s syndrone,
juveni |l e onset diabetes, and i mune responses associated with del ayed
hypersensitivity medi ated by cytokines and T-1ynphogytes typically found in
9 tubercul osis, sarcoidosjs, polynyositis, granulpmatosis and
vasculitis; pernlslous anena==s\ s es involving | | apedesi s; CNS
i nf | ammat ory di ¢RP )er i : gggnlﬂRﬂLy to
septicaema or trau R\ em a gravis;

anti gen- anti body cgzgzéx hﬁi transpl antations,
i ncluding graft vs. h @ host 5 VvsS. gra yseaS¥, HIV and rhinovirus
i nfection, pulnonary fi¥rosis, and the,like. Th&se and ot her objects will
becone apparent to one of

rdinary skill in the art, Summary of the

ant agoni st conpositions for pen i ntracel |l ul ar

adhesi on ﬂD|€CL1é?55(e g. I cyte integrin
famly of recep e |aII9 useful for
treating CD11/ CD18, (
manmal , especially aZana
therapeutically ef f ect anount of the antago
integrin antagoni sts, especially Mac-1 and LFA-T antagonists of this

i nvention are represented Structural Fornula | | ow. Preferably, the
LFA-1 antagonist is a 15 peci fic antagonist of tRe |eukocyte |ntegr|n

[err] Such antagonists are %é usef ul r%&¥ﬁ LFA- 1

medi at ed disordgqg. P nL{ﬁF*. sed to treat:
psoriasis, alop ciﬁr\gﬁg |l ant, }nfi® di sease (1BD)

r heunmat oi d arthritisé$e m c | upus eryt SLE), type-1

di abetes, nultiple s (2SS ), ast hnma, t _er host (GvH) di sease,
scleredona endonet ri oMs and vitiligo,. Cpt|0d3IIy, certain

HsSt. Suitable | eukocyte

’

(R,
5 3) a 6-member aromatic hetero- or homocycle selected from; ’
W ol ] )
R)& R .
(R%) ~ (R)5 ~ (R%)
ZN
(R < |

L is a bivalent linking group selected from

10 3— 20—




20 conpounds enbraced by Fornula | are al so capabl e of antagonizin
Mac-1 [err] vodpnostigsgét o | CAM 1 and additional |igands includi n§CT&$89/06410
fibrinogen and Factor X. These conpounds are therefore useful for

i nhi biting adhesi on of, neu roph&ls apd | eukocyt es expressing both or either
LFA-1 and Mac-1 imrtdfmchionrb4amd acore aheukocyt e/ neut rophi | nedi at ed

di sorders. Mre specifdcalky these disorders include; ischemc reperfusion
i njury nedi ated d"‘HgUFTEEﬁTTE&?ﬁRﬁ$Ea§'acute nyocardi al infarction,
resbrnosis fgllpmﬁng PI CA, invasive procedures such as cardi opul manary
bypass sur g¥f§® cerebral edemm, stroke, traumatic brain injury, multiple

i dney d Seave, ey P @R PRGN T R R g GR ISR G NIHSF ©

atherosgler sis as well as organ failure post- transplant 30 The
antagonist 1S represented by fornula | T [err] Were Dis a nono-, bi-, or
tricyclic saturat2 dert LR i8p2 ¥ @ het @Ry |
havi ng 5-, 6- or£7ga gpnoé‘g ?ﬁiﬂ'ﬂ%’%@ﬁkt)ﬁg(ﬁoﬁsﬁéﬁh’éegﬁ}g'a?t'e @a,; bon

or from-4 Qr eroatons selected from nitrogen, oxygen, and sul fur, where
any sulfur ring atommay optionally be oxidized and any carbon ring atom

may form a doubl £ Rape #bi0) oL erid, C(-NZBRP, ElRRT | cadeP) &Pl het. NCE')

[[ substituted wt err] "and &y ring car sti h™[err
Optionally, ,Byis an aromatic honocycle or aromatic heterocycle containing
1-3 heteroatons selected fromthe group N, S and O, the hono- or

het ero-gycl es sep®ghpdnddr @y be oxo (O), S(0),, C(=0), C(=N-O-K"), c=cr’r?), ce®r?), crh.c.
NR" or N; and

1 is absent or may be oxo (0), S(0) , C(=O), C(=N-R™, CR’R"), C(-CRR"), c®).C

NR" or N;
. 1.3 1.3
provided that only one of L"-L" may be het and that whenoneof L'-L
15 is het the other L-I-L5 may be absent.
R, RY, R% RZ, K3 R%, % RY, RS and R% each are independently selected from R?, RS
and U-Q-V-W. Optionally, R2 and R2 separately or together may form a saturated, unsaturated or

aromatic fused ring with B through a substituent RP on B, the fused ring containing 5, 6 or 7 atoms
in the ring and optionally containing 1-3 heteroatoms selected from the group O, S and N. where

20  any S or N may optionally be oxidized. Optionally, R> and R3’separately or together and R* and

R4 separately or together may form a saturated, unsaturated or aromatic fused ring with D through

a substituent Rd on D, the fused ring containing 5, 6 or 7 atoms in the ring and optionally containing

1-3 heteroatoms selected from the group O, S and N, where any S or N may optionally be oxidized.

Also optionally, each R-l-RS, or NR" together with any other R R° or NR" may forma 5, 6 or 7

25  member homo- or heterocycle either saturated, unsaturated or aromatic optionally containing 1-3

additional heteroatoms selected from N, O and S, each cycle substituted with 0-3 Rd, where s is 0-2,
and where any carbon or sulfur ring atom may optionally be oxidized.
More specifically, the bivalent linker L may be:

15



[err] 12 [err] 13 [err] 14 [err] and UQ V-W Optionally, R2 and
Resepar at el ggiads0et her may forma saturated, unsaturated Gcr9oREdH
fused ring wth B through a substituent RP on B, the fused ring containing
5,6 or 7 atons in the ring and optionally containing 1-3 heteroatons
sel ected from tye%fpup-@r®F)nd N where 20 any S or N may optionally be
oxi di zed. Optionally, ° [err] s?par ately or together and Rerr] and
Rdseparately or tagether *g orma saturated, unsaturated or aromatic
fused ring wi t (& h?d)‘lfﬁf% tituent Rd on D, the fused ring containing
5 6 or 7 atons in ::m; r|ng an,d optionally containing 1-3 heteroatons

Y

sel ect ed fromttceRg ﬁlA@( R )]daM where any S or N may optionally be
oxi di zed. Al'so optionaflly, eac [err] together with any other Rl- R5 or

[err] may form 5 6 82 nmenber hono- or heterocycle either
5 R KR

sat ur at ed, unsa i c optionall y containing 1-3

5 where Al is selected from

R! R1| RN 3RY Rn R3 R¥ l'?"

wr"\ \rr”\ Ty N Y
,RZ R¥ & R2 R? )

R3 RY¥ 0 0

R" R" Rt p" R3 R¥O R¥ R' _.
R ,R" RUR
>4 )LN/\ /'wr S A&

l'an 4 ’ Rn ’ ’
R® R? RP ' R2 R2 R! RY
>%/0\ N\ \N’tk )\ oL ~ >Y \]X
R2 , R2 R? | ) R" )
R2RZ R"

\n)\\ ' \r\ys SO yé

,R? R? R? R2 Rz R?

_ O\ ,’O Q\S//O O\‘S’/O . R1
ys\ \,:( N - _‘r:l/ H\ R \/ ,‘

10 RZ2 R R R" R? R?
\(_.7 \g/ \ - \g/ /‘\"/0\ 0
Ra
]

'N l?" _ |$n l
)'\n,N\ \'/\n,o\ \/\H,N\ VN \(_'\17
(o) ) O ) 0 ) __/

’ ’
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addi ti onal heteroatons selected fromN, 0 and S, each cycle substituted
with 0-3 [emwdoomeesee s is 0-2, and where any carbon or sul f ur PETH§O%EH nay
optionally be oxidized. Mre speC|f|caIIy, the bivalent l|inker L nay be: 15
[err] 16 [err] where ois O-1, pis 0-1, q is 0-1 and r is 0-1.

het is any nono-, bi-, or t |cycI|c saturate unsaturated or aro t|c

ring where at le ri AOTNG- nb@j d,Nin ai_nN rom
one to four hetdjoafons s \ec ed frbm p’he ou ni troyen, Xyge;ﬁfé

t

rbo

sul fur, the 5- & ed rigg=Navi ng t doubl e MseMds and
7- menbered rirfg harmg from @t o3 dOLRﬂ bondR"and V\/nereR'an
sul fur atons in the ring may opflonally Bbe oxidizéd, and mhere any ni trogen

het er oat om nay optionally ;cwater i Z d 10 | where @any ring may
contain fromO-3 q)tion y,L |sg\|vale Ilnkagro/Esehected from
z

t he group: [errN\’ /N N7 O 0
R e ol Jml = N
\ ’ ’ ’
R" R" ,
LYY
20 G >g< 0
o R2 Rz'
where 0 is 0-1, p is 0-1, q is 0-1 and r is 0-1.
5 het is any mono-, bi-, or tricyclic saturated, unsaturated, or aromatic ring where at least one

ring is a 5-, 6- or 7-membered ring containing from one to four heteroatoms selected from the group
nitrogen, oxygen, and sulfur, the 5-membered ring having from 0 to 2 double bonds and the 6- or 7-
membered ring having from 0 to 3 double bonds and where any carbon or sulfuf atoms in the ring
may optionally be oxidized, and where any n'itrogen heteroatom may optionally be guaternized and

10 where any ring may contain from 0-3 Rd.

Optionally L is a bivalent linking group selected from the group:
-C3-Cg-alkyl-, -C3-Cs-alkenyl-, -CHZC(=O)NH-, --CHéNH-C(=O)-,-' -'—O—CH—Z-C(=O)-,-" -'CH-2-CH-2-'- -
C(=0)-, -2H=CH—C(=O)NH—CHZ-, -CH=CH-C(=0)NH-CH-(CI-13)-, -CH(OH)—CHZ-O-, -CH(OH)-
CHZ-N(CHS)-, -CH(OH)-CH 2—CH2-, -CHZ-CHZ-CH(OH)-, -O-CHZ-CH(OH)-, -O-CHZ-CH(OH)-

15 CHZ-, -O-CHZ-CHZ-CH(OH)—, -O-CHZ-CHZ-O-, -CHZ-CHZ-CHZ-O-, -CHZ-CH(OH)-CHZ-O-, —CHZ-

CHZ-O-, -CH-(CH3)-NH-C(=O)-, -CHp-NH-50,-, -NH-50,-CHy-, -CH2-SOoNH-, -SO,NH-CHj-, -
C(=0)-NH-C(=0)-, -NH-C(=0)-NH-, -NH-C(=0)-NH-CHj-, -CH»-NH-C(=0)-NH-, -C(=0)-NH-
CH,-C(=0)-NH -, -NH-C(=0)-O- and -O-C(=0)-NH-.

Optionally, specific D-L combinations are selected from:

IY/3 \\ R" T

Y2 Y’-
z z1 Y
5

O R?
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[err] 18 where Qis a fused hetero- or honocyclic ring containing 5, 6
or 7 atonsBywd sdsokdeNd being unsaturated, partially saturated pefraosds C.
the heteroatons selected from1-3 C, S and N. Y1 is selected fromCH and N
and nis 0-3. 5 Gis selected from hydrogen and C - C6al kyl ,
optionally G taken togetheg®wit@ T may form - Cocygmoal kyl optionally
substi t ut ed vm'th)'—V— i
occurring a-am Sp-ac\ i chaljn or de&m
an optional ly substjfu : e group; [err]
al kyl, al kenyl or 4al kyn ar B Qis absent or |s sejlected fromthe
group; -[err] [err] whePe s R 0-Krand het is a no
or 10 nmenber heterocyclic ring, each ring 15 cont ai ni n 14 het er oat ons
selected fromN, O a wherg the hetero may be saturated,
partially saturated “or gromatfc and a y optionally oxidized,
the heterocycl i (R bejlng substitulRYzwTh 6H3 Rh.| V is absent or is an
optionally substitu f 6!/]’ C3- [err] 20 3
Rd.¥[err] 19

el

R® R R3

’ 4

wn




Ra is Ra or Ra substituted wth 1-3 Ra'. R is selected fromthe
hydrogen,.. havo@%498% Br, 1), cyano, isocyanate, carboxy, [errP 6410
am no-[err]al kyl, am nocarbonyl, carboxam do, carbanoyl, car bam)yl oxy,
formyl, for | oxy, azido, nitro, imdazoyl, ureido, thioureido,

t hi ocyanato €W§/droxy, 5 [err]al koxy, nercapto, sulfonam do, het, phenoxy,
phenyl, benzaniidg, \tosyl, norpholino, norpholinyl, pi perazﬁ nyl ,

pi peri di nyl, pyr (§| nyI i m dazol yl and indolyl. [err

d 15  any al kyl ,~al ehjsed hetgror of hpmegygliciting foniaiging fed 9{16@6‘1%8}%“80??%y
aryl or hetméataxaled?ap&msatamsaldemané mme{e%aedmsskﬁaédfrad\mwsamzqal kynyl

may optionally be su stltute ups selected from OH, halo(F, O,
Br, 1), nitro, e&f‘i’df"&mc&ﬁﬁ%élgéﬁ@/?‘s the substituents on any aryl or

ot are -2 hyarg Xse,eca(if%,.fhyc{,e”lmde' | S B kS it TR

al kynyl are_1- tjtu ny aryl, het or heteroaryl are
1-3 R Cptlo‘r:@f:gqyc ‘?&qf’ Wh t he conmon nitrogen to Whl ch

they are attache Lom an 0 t onall)(l substi t ut ed he&eroc cle e&ct ed
from morphol i ny xsnggﬁ%:{ |gro Sanatura y occumng a~-amino-acid side chain or enva
thereto and U-Q-V-W.

U is an optionally substituted bivalent radical selected from the group;

10 1 alkyl C -C 6a1kyl -Q, C -C alkenyl—Q, and C -C alkynyl—Q, where the substituents on any

alkyl, alkenyl or alkynyl are 1-3 R

Qis absent or is selected from the group; -O-, -5(0) -, -SOZ-N(RD)-, NRY-, -NR™-C(=0)-,

NER™-C(=0)-0-, -N(Rn)-SOZ-, ~C(=0)-, -C(=0)-O-, -het-, -C(=0)-N(R“)-, -PO(OR)O- and -P(0)O-,

where s is 0-2 and het is a mono- or bicyclic 5, 6, 7, 9 or 10 member heterocyclic ring, each ring
15 containing 1-4 heteroatoms selected from N, O and S, where the heterocyclic ring may be saturated,
partially saturated, or aromatic and any N or S being optionally oxidized, the heterocyclic ring

being substituted with 0-3R™.
V is absent or is an optionally substituted bivalent grouy: selected from Cl-C 6alkyl, 'C3-'

Cscycloalkyl, C 0- alkyl-C -C_ aryl, and CO-C 6alky—het, where the substituents on any alkyl are 1-

6 10
20 3 R? and the substituents on any aryl or hetare 1-3 Rd.
W is selected from the group; hydrogen, -OR’, -SR™, -NR"R", -NH-C(=0)-OR", -NH-

C(=0)-NR"R", -NH-C(=O)-R", -NH-SO,-R, -NH.soz.NR“R“', -NH-SOz-NH-C(=O)-Rc, -NH-
C(=0)-NH-S0,-R’, -C(=0)-NH~C(=0}-0-K’, -C{=O)-NH-C(=O}-R’, -C(=0)-NH-C(=O}-NR"R", -
C(=O)-NH-SO, &', -C(=0)-NH-502-NR“R“', -C(=5)}-NR"R", -50,%’, 50,08, .soz.NR"R“' i
25 SOZ-NH-C(=O)O-RC, -soz-NH-C(=0)-NR“R“', —SOZ-NH-C(--'O)-RC, -0-C(=0)-NR"R", -O0-C(=0)-

RS, -O-C(=0)-NH-C(=0)-R°, -O-C(=0)-NH-SOZ-RS and -O-SOZ-RS.

R is selected from -C(=0)-RZ, -C(=0)-H, -CH 2(OH) and -CHZO-C(=Q)-C l-C 6alkyl.
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15 t hi anorphol i nyl, pyrrolidinyl, imdazolidinyl, indolinyl,
i soi ndol i NWvo 99749856 4-t et rahydro-qui nolinyl, 1,2,3; PCT/US99/06410
4t et r ahydr o- 1 soqui nol i nyl , t hi azol i di nyl and azablcydononyl “where the

substituents are 1-3 Ra. R is selected from hydrogen and substltut ed or

unsubsti t ut ed [QP;JRana['g},msJ,mQamn ﬁ{q?yl are 1-3 Ra and the substituents
on any aryl are 1-3 RP is selected fromthe group; OH,

hal o(F, d. Br, rRY)is sa&ted ﬁ&ﬁmgxfoep, liyawg]m [rearor(ﬂ &lpr, g%‘aieaﬂ ]&gﬁ%@t %abﬁoxy,

substituents,on al ken r are 1-

substi t uent‘%'b?fﬁ'cg ‘;)fu%w %ﬁ‘mﬁet "é?‘ée 'Q’Rﬂ@ca’bg%tﬁafhﬁi‘w%r carbamoyl,
unsubstltute sel ted frong , [err] [err] [err] where the
substit uenf¥ ?fﬂ Yg‘ﬂ‘g %”%ﬂ%ﬁ?f“ tmaf'ﬁ'é L’I Ureldo, thigupeidey, thiogcypgato, hydroxy,
substi t&JenKi@galaw, adeydap®r shifénamidy, Thef plebnényrl gmb@],rresxﬁuﬁudaﬁlt&syl aRerpRdliag) e
salts theredf.” Brief Description of the Drawi ngs 15 FI GURE 1 A

cartoon i | imesghobinyilpiperazingh pipptidinylgeyriolibylrimidabalyland ildelyRf i nfection is
provi ded. Lynphogyte rolling and adhesion to | CAM expressi ng cells

(1 eukocyt es, enB0t isskleded frepi thégrqupn§ -Cﬁ]a&hmoﬁ: CF&]E:] alkeﬁyl@CéC 1,
Il lustrating the human | CAM 1: LFA—l receptor b| nd |ng ags?;\g/ (proteinfprotein

assay) is Fytyjdeuy-Q-RhQulkylok, €1 c%aneq doallenyla}-C od aligl, 20
guanti t at edbféb addi ng own am)un}s of inhi ors %@i e protein/ rbtein
assay syst EmCdakdiQ K dary lrQ-Eﬁ&gp‘kﬂ ¢ -Cfda@)ﬂ%céalkylﬂ\c&-ﬂ illqd,rcd—t Jaligthaid-@g t he

human T Cel dheS| on Assay descri bed I n
10 C alkyl C -C alkyl—Q-het—C -C alkyl het-C -C alkyl-Q-C -C alkyl, CO-C 6allcyl-Q—C 6—C12aryl

and Q—C -C alkyl.
RC is selected from hydrogen and substituted or unsubstltuted C Cmalkyl, C,-

Cloalkenyl, Cz-Cmalkynyl', C3-C‘1 lcycloalkyl, CQ-C cycloa.lkenyl, Cl-C 6alkyl -C -C__aryl. C

612

C 1 0aryl-C I-C 6alkyl, C 1—C 6alkyl—het, het-Cl-C alkyl, Ce C12aryl and het, where the substituents on

15 any alkyl, alkenyl or alkynyl are 1-3 R? and the substituents on any aryl or het are 1-3 Rd.

R is selected from RP and R,

Rh is selected from the group OH, OCFB, OR®, sR™, halo(F, CL Br, I), CN, isocyanate, NOZ’

- - n n’ - = _{= n n’ - =( (= a . -
CF3, C0 C6a1kyl NR'R", COC alkyl-C(=O)-NR'R~, C C6a 1-C(=0O)-R", Cl-Csalkyl, C
Csalk'oxy, C,-C alkenyl, C -C alkynyl C - 6.cyclc::alkyl C -C 6cycloalkenyl C -C alkyl-phenyl

20 phenyl- C -C 6alkyl C l-C 6alkyloxycarbonyl, phenyl- C 6alkyloxy, C 1—C alkyl-het, het-Cl-

C 6alkyl, SOz-het, -O-C Clzaryl -SO2 -C " Cuaryl 502-C -C 6alkyl and het, where any alkyl,

alkenyl or alkynyl may optionally be substituted with 1-3 groups selected from OH, halo(F, Cl, Br,
I), nitro, amino and aminocarbonyl and the substituents on any aryl or het are 1-2 hydroxy, halo(F,
Cl, Br, I), CFS' C 1-C 6alkyl, C l-C 6alkoxy, nitro and amino.

25 R™ is selected from §-C,-C,alkyl, C(=0)-C,-C alkyl, C(=0)-NR"R”, C ,-Cealkyl, halo(F,

Cl, Br, I)-C l-C 6alkyl, benzyl and phenyl.
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Exanpl e 4 is provided. FI GURE 4 A cartoon illustrating the human T
cel | prolifewaidomesssssay is provided. Cell proliferation is neB<HPEN/A§H10
tritiated thym di ne uptake. FIGURE 5 A cartoon illustrating the human
one way mxed |ynphocyte response is provided. Cell proliferationis .
measured by trit iRl sdeledtednfrain the greupR e NH-C(=0)-O-R", NH-C(=O)-R", NH-C(=0)-NHR ", NH-
Description of -the Preferred Empodi nents A Definitiops -The term ¢
' LFA- | - medi a$@gR'dli NS N-CLE-& s NEGCIr&D1NI-69), Bal CEOXRR - cRTOEB by =ENHR
adherence interactions involving the LFA-1 receptor on | ynphocytes.

Exanpl es of guefingi-6RO1eLE, Cpadiae =0yt ci4thhaiEa! 8% YCEBFRENSESNARE BOR’,
i nflammat ory skin di seases including psoriasis; 102 responses? associ at ed
with inflammtorygsbowel disease (such ag Crohn's di sease and ul ceratd ve
colitis); ad®®s , TR 0P O NHHCEE- QR OG- CRNMRART andSOMIHIG(TPY R < ;
encephalitis; uveitic; allergic conditions such as eczema and ast hma and

other cogditions gM\ileltd sbitlHytibdgat, hoBroRf ankt £Bidested BFlufabsiited CNE! AFBICOr Y
responses; skin hypersensitivity reactions (including poison ivylakt poi don

oak) ; at her ogClafbas CS.C_ | APyl € aihRg], eN.cdedsAIRNCY,-CaliAbiBIeCLCSARA €S-
such as rheunsk oi%ﬁlg 10" art hr £t AQ, sistém’lgéyl uplﬁ}g' e?yi‘ﬁgrrat os%ls tsbE)y, ©

di abet es nel & s, c 00| biyRCeCSAkAr CSICS  arfiRY D@ diky s YO OC MM/ -hét hiCREWIRG), C. -
thyroiditis, &?Zr iQreWt*aylptbuﬁoiﬁnuﬁel ance[?neﬁ o%ye iti s® Sjorgen' d séynglro ,

type 1 di abegegryl] UKANT -0 RkRtarBingl) et €SC_AKlydatBERIE € SOPaRTkyRaARAFIAL €J-
with del ayed Tf?y%gersensi t Lvibt yﬁrredilgt ed ’oyscyt%ki negleancis ﬁ??/rrpg%%ytgys 3

typical ly fogngeclbdikdxilaionyl] 0Si S, SalLOiHPekyzarbBlLyMyosi tig, - %E@midayamﬁ}ls
and vascul iti & pernicious anem a; 8i dtases 20 i nvol vi ng | €ukocyt e

di apedesioS; hdSoirfhikaeRbeyy, HéteohgRilkyldibohylD | HRtefyagAdarbony} I NetdyarplaR{Bulfony],

secondary to, septicaem a_or_ traumnp; aut ingneh | yti c agnenja; et hem a
. gravis; anti beéﬁgarﬁlﬁ‘??%%ldﬁ&?}%ﬁ@%ﬁ\gﬁ?’ﬁogé do gﬁ é‘ft‘\“et @g'kﬁ?“e% on any

. transpl antations, including graf ta vs. host or host vs. graft disease; gt_c.
alkyl, alkenyl or alkynyl are 1-3 R and the substituents on any aryl, het or heteroaryl are 1-3R".

Optionally, R™ and R" taken tdgether with the common nitrogen to which they are attached
may from an optionally substituted heterocycle selected from morpholinyl, piperazinyl,
15 thiamorpholinyl, pyrrolidinyl, imidazolidinyl, indolinyl, isoindolinyl, 1,2,3 4-tetrahydro-quinolinyl,
1,2,34-tetrahydro-isoquinolinyl, thiazolidinyl and azabicyclononyl, where the substituents are 1-3 R%.
R® is selected from hydrogen and substituted or unsubstituted C l-C 6alkyl, C 1

C 6alkylcarbonyl, C2-C 6alkenyl, C2-C 6a1kynyl, C3—C8cycloalkyl and benzoyl, where the substituents

on any alkyl are 1-3 R? and the substituents on any aryl are 1-3 RP.

20 RP is selected from the group; OH, halo(F, CL. Br, I), CN, isocyanate, ORS, SR™, SOR®, NO,,
CF,, RS, NR'R", N®R™)-C(=0)-0-R°, NE®")-C(=0)R", CO-C6alkyl-SOz-Rc, C,-C,alkyl-SO,,-

NR™'R®, C(=0)-R%, O-C(=0)-R", C(=0)-0O-R® and C(=0)-NR"R", where the substituents on any
alkyl, alkenyl or alkynyl are 1-3 R? and the substituents on any aryl or hetare 1-3 Rd.

RS is a substituted or unsubstituted group selected from; C l—C alkyl, C -C_alkenyl, C -

8 2 8 2

25 Csalkynyl, C3-C8cycloalkyl, C3—C 6cyc:loalkenyl, CO-C 6a1kyl—phenyl, phenyl-Co-C 6alkyl, CO-
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"Treating"” such diseases includes therapy, prophylactic treatnent,

prevent i_,on“qfs,g,@hgctl on 25 of grafts, and induction of tqlcangsvsR64b
grafts on a long-termbasis. The term"graft' as used herein refers to

bi ol ogi cal rrat erial derived froma donor for transplantation into a
recipient.c L I ed
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t ub I t l
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ft h t d f.th
oAt b i Shao S HLA%tﬁasgvaﬁ%rﬂiﬁ%arb%&%xwﬁ*ﬁ%?ﬁn ? gl ”
refers to lgﬁ%a&?&rggngﬁﬁﬂogd as a mag:nﬂ agleClc%ﬁ Pmans dorresgd ¢ and

farmanlmale or pet anBma (?(ogg’ hor ses, ®ats,

cows, -etc. her ei S 0B, The term
" el | anclh{)'glggrc egnﬁ'lg% n refers @’bwa&Hcorrﬁéf’%bﬂkghﬂanspl ant Cs

recipient. By "conp at| ble" is nmeant a manmalian host that accept the
donated g Pllkoxwlbfl@rhmylyxyawbxhost is human. If both (& ()N(ﬂ Balkm)
graft and the host are hunman, they are preferably matched for class 1|1

antigens so as to i rrprove hi st oconpat i bOi t
as used her_eu_g) he manmal i > sp®€Tes, dead or alive, from which
the graft is erlve?d referably, the\dongr is human. Human donors are
preferably vol unteer @ 0o Or el at ed do t hat. aré nor tal on physical -
exam nation and of the maj or '@o group; ayse crossing ngj or
bl oodl'ogr oup barriers @Hsi 83 prejudixes_gurvival of\th

"y ’

05 The ter m " donor "

—0-CH, ' CH,
, N o YOREER © P
: "\
o/ AP | \(l)f
and o

where the substituents on any alkyl, alkenyl or alkynyl' are 1-3 R* and the substituentson any aryl or

het are 1-3 Rd and pharmaceutically acceptable salts thereof.
Brief Description of the Drawings
15 FIGURE1 A cartoon illustrating lymphocyte recruitment to a site of infection is
provided. Lymphocyte rolling and adhesion to ICAM expressmg cells (Ieukocytes, endothelium,
epithelium ) is shown.
FIGURE 2 A cartoon illustrating the human ICAM-1:LFA-1 receptor binding assay
(protein/protein assay) is provided. Inhibition of the CD11a/CD18-ICAM-1 interaction is
20 quantitated by adding known amounts of inhibitors to the protein/protein assay system described
in Example 3. _
FIGURE3 A cartoon illustrating the human T Cell Adhesion Assay described in
Example 4 is provided.



allograft. It is, however, possible to transplant, for exanple, a kidney of
a type 0 dondYOPp%4985@n A, 10 B or AB recipient The term "tr BREAISAHP641GNnd
variations thereof refers to the |nsert|on of a graft into a host, whether

the transpl antati yngen @ =N e dono nd .recj.pi ent are
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which the graft is being transplanted. This I NC stances
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"Treating” such diseases includes therapy, prophylactic treatment, prevention of rejection
25  of grafts, and induction of tolerance of grafts on a long-term basis.

The term "graft" as used herein refers to biological material derived from a donor for
transplantation into a recipient. Grafts include such diverse material as, for example, isolated cells
such as islet cells, tissue such as the amniotic membrane of a newborn, bone marrow,
hematopoietic precursor cells, and organs such as skin, heart, liver, spleen, pancreas, thyroid lobe,

30 lung, kidney, tubular organs (e.g., intestine, blood vessels, or esophagus), etc. The tubular organs
can be used to replace damaged portions of esophagus, blood vessels, or bile duct. The skin grafts
can be used not only for burns, but also as a dressing to damaged intestine or to close certain
defects such as diaphragmatic hernia. The graft is derived from any mammalian source, ;ncluding
human, whether from cadavers or living donors. Preferably the graft is bone marrow or an organ

35  such as heart and the donor of the graft and the host are matched for HLA class II antigens.

The term "mammal" refers to any animal classified as a mammal, including humans,
domestic and farm animals, and zoo, sports, or pet animals, such as dogs, horses, cats, cows, etc.

Preferably, the mammal herein is human.
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bi ndi ng donmain (WO 90/ 08187 published 7/26/90), streptokinase; [err]
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tipp,is yneeneis (Whess %@P@qﬁ\iﬂﬁgﬂmw arq gepetisally létrnhsté) a

transpl ant

graft in allb@ﬁélc {(whevd the oot aanrehplaﬂit&Bd anﬁm‘em exfa_uc orfpii Hu@ S6th® Shnte¥BediedfyLINE
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radi cal s iu@ldi}eanimals from phylogenically widely separated species, for example, a pig-heart valve, or

animal beta islet cells or neuronal cells transplanted into a human host.
200 © 'Theterm "LFA-1 anmgomst" as used herein generally refers to a benzoyl-amino acid (AA)
derivative or a peptidomimetic thereof that acts as a compethve inhibitor of the CD11a and/or
CD18 interaction withi ICAM-1, solublé forms of ICAM-1 and bound or soluble forms of ICAM-2,
ICAM-3 and telencephalin. ' '_
The term "immunosuppressive agent' as used herein for adjﬁnct therapy refers to
25 substances that act to suppress or mask the immune system of the host into which the graft is being
transplanted. This would include substances that suppress cytokine production, down regulate or
suppress self-antigen expression, or mask the MHC antigens. Examples of such agents include 2-
amino-6-aryl-5-substituted pyrimidines (see U.S. Pat. No. 4,665,077, suprd, the disclosure of which
is incorporated herein by reference), azathioprine (or cyclophosphamide, if there is an adverse
30  reaction to azathioprine); bromocryptine; glutaraldehyde (which masks the MHC antigens, as
described in U.S. Pat. No. 4,120,649, supra); anti-idiotypic antibodies for MHC antigens and MHC
fragments; cyclosporin A; steroids such as glucocorticosteroids, e.g, prednisone,
methylprednisolone, and dexamethasone; cytokine or cytokine receptor antagonists including anti-
interferon-8, or -a antibodies; anti-tumor necrosis factor-a antibodies; anti-tumor necrosis factor-8
35  antibodies; anti-interleukin-2 antibodies and anti-IL-2 receptor antibodies; anti-L3T4 antibodies;
heterologous anti-lymphocyte globulin; pan-T antibodies, preferably anti-CD3 or anti-CD4/CD4a
antibodies; soluble peptide containing a LFA-3 binding domain (WO 90/ 08187 published
7/26/90), streptokinase; TGF-8; streptodornase; RNA or DNA from the host; FK506; RS-61443;
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met hyl, ethyl, n-propyl, isopropyl, n-butyl, iso-butyl, sec-but
tert-butyl, womembsse, 2-nethyl butyl, 2,2-dinethyl propyl, n- he%@%ﬂugwm@uo
2- met hyl pentyl, 2, 2- dinethylbutyl n-heptyl, 2-methyl hexyl, and the Iike.
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21 k! oxdart %gauﬁ&%ﬁ@'ro"”ﬁr DRI R Ot Be)F SEeBEPAREDH B REIAE 35
met hoxynet hyA, a @ﬁcbaxmélbml (motsb;iiel’enmyrmédmdone acmémyapfahhglbne),mzs miondclophl,
br ononet hyl , I fI ur omet th droxyhe

2, 4-di chl or o hg%ﬁt af ,mpfmgm rﬁ)m(oc?g pf)é‘etefcﬁog‘%s ag@g )frr'\éwt% IObP r‘ﬂn“ ha ”t‘tﬁlé
Ilke A pr eftbereafd group of exanples within the above [err] 25

substituted al kyly,. %J:ehgejg?ah%ﬁ “i%)ﬁs‘;&..t aq\qstr;g{eg% (&gg\ sﬁmﬁl of

met hyl group substltu g nts as ther ituted Cn-Cm
al kyl " @% oup sr&fkiamioatdn which fds ansplanted;iedsupprensing e mpmrermtemef the bespse thekch
as hydr oxy gt Rifilbettd? tsMrite b eteidy Badplaet hyl (€. g.

T uor onbt gl T8 e e = BPSHOR: O, yhbraneie. GRBE Pt o gpaon
[err] al kyl a4dical Mavihgthe humbéds@f yarbaay Rormsspacifieil, 61 i€ oum@atep isypéified) aviag dp to 12
carbon atoms. Unless otherwise specified the term also encompasses unsaturated alkyls defined as
20 “cycloalkyl”, “alkenyl” and “alkynyl” below. | Exanrples of preferred ‘alkyl radicals include
~ methyl, ethyl, n-propyl, isopropyl, n-butyl, iso-butyl, sec-butyl, tert-butyl, n-pentyl, 2-methylbutyl,
2,2-dimethylpropyl, n-hexyl, 2-methylpentyl, 2,2-dimethylbutyl, n-heptyl, 2-methylhexyl, and the
like. The term “Cg-Cg alkyl” and similar terms containing “Cp” means a covalent bond when the
number of carbons is zero (Cp) or C1-Cg alkyl. If necessary to prevent a dangling valence the term

25  “Cp” may include a hydrogen atom. A preferred "C1-Cg alkyl" group is methyl.

The term "substituted Cn-Cqy, alkyl" where m and n are integers identifying the range of
carbon atoms contained in the alkyl group, denotes the above alkyl groups that are substituted by
the groups listed or if no groups are listed one, two or three halbgen, hydroxy, protected hydroxy,
amino, protected amino, Cj3-C7 acyloxy, nitro, carboxy, protected carboxy, carbamoyl,

30  carbamoyloxy, cyano, methylsulfonylamino or C1-C4 alkoxy groups. The substituted alkyl groups
may be substituted once , twice or three times with the same or with different substituents.

Examples of the above substituted alkyl groups include but are not limited to;
cyanomethy], nitromethyl, hydroxymethyl, trityloxymethyl, propionyloxymethyl, aminomethyl,
carboxymethyl, alkyloxycarbonylmethyl, allyloxycarbonylaminomethyl, carbamoyloxymethyl,

35 methoxymethyl, ethoxymethyl, t-ButoxymethyI, acetoxymethyl, chioromethyl, bromomethyl,
iodomethyl, triflaromethyl, 6-hydroxyhexyl, 2,4-dichloro(n-butyl), = 2-amino(iso-propyl), 2-
carbamoyloxyethyl and the like. A preferred group of examples within the above "C1-C12

25
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pr ef er abl yéggg'dm? n aly %M}g\eg‘&?y aﬁaré)am"x el%%’on nagﬁ‘b °n(')exﬂ‘y& | zed
to frof a Sdaremetiyl. rqm@nqtbflmdradwml" means a branched or unbranched

hydr ocar bon I adiHeatbrmi3aity 1 e %ﬁs'ﬂﬁﬁ'ﬁi gﬁ i ning
one or nore carbon-car bon tah(gowlr)ﬁgn’g%%%%géow%@h ﬂ;”gg?'%@%‘a _
i ndependendengtecgreupstsueinas methoxy, Mmmpoxy, lisoprwpexy, Tibatdxpr Hhutady kandylike
means a br ed or unbranched hydrocarbon radical. having the nunber of
carbon at ohs desi gnated cont ai ni | ng _one or nore carbon-carbon triple bonds.

The terns [ err]Thelsms 'Ciderigacdowyon fi-12 efkansyloxy" ere ysediinkeythangeably end denote
urn tho. plorar ESheS Bl ARt plepicBh bR BRI mAyheRiihebo Hedlylot, "

al kyl t hi o kepogyley. addhedikeup or substituent deS| gnated. The term"aryl"
when used al onernee@iss aCO akMkdrborgl"0OREi-bL LR altheEe], Qyrnele fddged
havi ng the nunber of carbon atons designated. Préferred ary2I groups i ncl ude
phenyl, naptershangeablyhraeity lencoptpass greups éwg'l as formnyihtdeetyle pyppionplnbutyiyb pentimoyl see
e.g. Lang Kexd@Pitheaio fbegogpanattﬁ%k@Dean J. A, ed.) 13th ed. Table 7-2
[ 1985 é 30 ] erm "su@stltut ed phenyl"™ or "substituted aryl™
denoted a phenﬁhedfrﬁhﬁy ?auﬁ'lly‘?s Hed hprelty Jefers: 9t o Brong-t b oM dricyclip satwrated (o8 o
ﬁu Ibst it ?e nirsatclaed eingfeachtirig lavig GORS tbils tﬁdoﬂto&hmr&eﬂam?md 7 &drBéH atoms.

al ogen(F roxy, pLot ro cyano, nitro,
[err]al ko ?/Pq ha]lg'l%&“)‘gc h%’f'émtv 88 ’pd dgtgif/'f’ma (O ‘rret hyl , protected
- car boxynet hyl , 'Ifhydcrm(y!#\g(lﬂy knealpr@b@gd_@d or unbranched hydrocarbon radical having the

number of carbon atoms designated containing one or more carbon-carbon double bonds, each

20 double bond being independently cis, trans, or a nongeometric isomer.
The term "alkynyl" means a branched or unbranched hydrocarbon radical.having the
) number of carbon atoms desxgnated contauung one or more carbon-carbon triple bonds.
The terms "C3-C12 alkylthio" and "C7-C12 substituted alkylthio" denote C1-C12 alkyl and
Ci-C12 substituted alkyl groups, respectively, attached to a sulfur which is in turn the point of
25 attachment for the alkylthio or substituted alkylthio group to the group or substituent designated.
The term "aryl" when used alone means a homocyclic aromatic radical whether or not
fused having the number of carbon atoms desigriated. Preferred aryl groups include phenyl,
napthyl, biphenyl, phenanthfenyl, naphthacenyl, and the like (see e.g. Lang's Handbook of Chemistry
" (Dean, J. A., ed.) 13th ed. Table 7-2 [1985]).

30 The term "substituted phenyl" or "substituted aryl" denotes a phenyl group or aryl group
substituted with one, two or three substituents chosen from the groups listed or those selected
from; halogen(F, Cl, Br, I), hydroxy, protected hydroxy, cyano, nitro, C1-Cgalkyl, C1-Cgalkoxy,
carboxy, protected carboxy, carboxymethyl, protected carboxymethyl, hydroxymethyl, protected
hydroxymethyl, aminomethyl, protected aminomethyl, triﬂuoromethyl N-(methylsulfonylamino)

35 or other groups specified. : '

Examples of the term "substituted phenyl’ includes but is not limited to a mono- or
di(halo)phenyl group such as 4-chlorophenyl, 2,6-dichiorophenyl, 2,5-dichlorophenyl, 3,4-
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hydr oxynet hyl , am nonet hyl , protected am nonmethyl, trifl uoronet hX}ﬂp
N- (et hyl suiwosgyksssé no) 35  or other groups specified. ExanpPEIUPYPeslo

term "substituted phenyl includes but is not limted to a nono-
di (hal o) phenyl rou 0 y | o
2, 5-di chl or GFHes enl Sesgheny, ?rnvg Qfﬁ'ﬁb)ﬂle%%omogh fg On{j ”Rényl 3-chloro4-

3-br orrophenmmophebﬁpmmﬁepl;dnyl and] teti Blep AORbSRA Vdr, dx&xydfﬂxp)pbé\yl fgi-muprmplneaaw-
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nyclr oxyphenplee Pt Syt 34 iy e phN R arct AR B %%%xy
deri vat i vesaridthe idef a mitrophehy] graupesucheas 3t QIT‘JGphepi}ehylga wpom\myh gyp.Jor example, 4-

4-ni trogh f

rono- | o BrnAeA AR o e QBTN Brouf sy S£Y BARRGEMGY, 24

di met hy| phedigethyiphenyl, ﬁ!ymménl{qnyl %fcryep:ﬂmmml )w@dghwyu&érmmﬂ}péﬁw and the

3- (n- propy! xRNgmbho anél(snn& iﬁ:hé’r@l gﬁuﬁq&oeﬁfnpﬁ' ﬁ@dhﬂ&u&@ﬁﬁayﬂ 4.%%9,4,115@1 3-
exanpl e, 2, 6- di net hoxypheny - et hoxy

4- (i sopr opoSthgyrbenyl *(QQR‘?P%WPBSW}' ﬁﬁ@%mxy)é\e@f%@mﬂmmwymmd thedke he
like; 3- oradera4t &iffubtbafeﬂwhbwl A RBN- or alcmﬂﬁyph@ﬁ 1@k ﬁﬁ&tb&é’d/&hﬁﬂy)‘phafyl group

T S (O TR TR MIE I S0 0 RN W
3- (g_r ot ect edlchyad;r axym&ttlagl h}(ﬂi@@)ﬂeﬂ'@?pﬁ:nﬂ dt (Mdﬂh}bﬂydﬂghbﬂib’l)ﬂﬂhﬁﬁyla' nEoNED [0 -
r n [ [
2- (am nonot PGPSR S GRS ShE bR HARE (o) B S apieblpBReny or 2
- di ( N- (et hy({psetécdtegiraptinerngthypbenytiyk a snonh- ta'gdl(N-(méthylsulfonylammo))phenyl such as 3-(N-
met hyl sul fog‘.é«!hglﬁl %ll&)?tﬁ\%ﬁ}(ﬂ\m%ﬁlAm thb Q?m“'&%ﬁﬂmééf gﬁénbvi"% &e@ﬁﬂw&h?%%%@éﬁm S

di substi t ut ups wherein the su nts are
-~ for exdfpl esrospwemm thsﬁhlgﬁg e@fevrﬂxemale&m@vb&m@whmyh 3-chloro-4-
2- met hoxy- 4p ﬂ!Jme&ﬂ:xf‘-thdm h&lw oxy pheh - RpiYoxs) m&&&%w'

2- hydroxy- chI or Pre erre substltut ed phen roups

“ncl ude t hetysroxyrkehe P?H‘Sf‘ %F’Eﬂ@ﬁh@ﬁ%ﬁ&ﬂﬂj’s BhenykgrouRs Rl ‘H{}ltﬁeg*rfé'%

2- ai nonet hytriflasdyiethgiphienyl, hahd3 - 4-hydrOxyphénglt, S ithd om-yinamnﬁﬂu),v)pphqwhmgrﬂupss-m-
(methylsulfonylamino))phenyl groups.

20 The term “arylalkyl" means one, two, or th_ree.aryl groups having the number of carbon
atoms designated appended to an alkyl radical having the number of carbon atoms designated
including but not limited to; benzyl, napthylmethyl, phenethyl, benzhydryl (dxphenylmethyl)
trityl, and the like. A preferred arylalkyl group is the benzyl group.

The term "substituted Cg-Cq0aryl-C1-Cgalkyl" denotes a C1-Cgalkyl group substituted at

25 any carbon with a Cg-Cjparyl group bonded to the alkyl group through any aryl ring position and
substituted on the C3-Cgalkyl portion with one, two or three groups chosen from halogen (F, Cl,
Br, I), hydroxy, protected hydroxy, amino, protected amino, Cj-C7acyloxy, nitro, carboxy,
protected carboxy, carbamoyl, carbamoyloxy, cyano, C1-Cgalkylthio, N-(methylsulfonylamino) or
C1-Caalkoxy. Optionally the aryl group may be substituted with one, two, or three groups chosen

30 from halogen, hydroxy, protected hydroxy, nitro, C1-Cgalkyl, C1-Cjalkoxy, carboxy, protected
carboxy, carboxymethyl, protected carboxymethyl, hydroxymethyl, prdtected hydroxymethyl,
aminomethyl, protected aminomethyl,' or an N-(methylsulfonylamino) group. As before, when
either the C3-Cgalkyl portion or the aryl portion or both are disubstitutéd, the substituents can be
the same or different. _

35 Examples of the term "substituted Cg-Cqparyl-C1-Cgalkyl” include groups such as 2-
phenyl-1-chloroethyl, 2-(4-methoxyphenyl)ethyl, 2,6-dihydroxy-4-phenyl(n-hexyl), 5-cyano-3-
methoxy-2-phenyl(n-pentyl), 3-(2,6-dimethylphenyl)n-propyl,  4-chloro-3-aminobenzyl, 6-(4-

27



20 The term "aryl al kyl " . neans one, two, or three aryl groups having

the nunber pod of@igkon at ons desi gnated, appended to an al kyl gcahisvdjoedigVi N9
t he nunber of carbon atons designated including but not limted to; ‘benzyl,

napt hyl net hyl , phenethyl, benzhydryl (diphenylnethyl), trityl, and the

i ke. A prmmwphknm-}kabwm-@xymm&i&samihmhbﬁzylienglo-m(mnin&imr\yﬂ)ef-pantyl), and
"subst it utgghb- G oaryl - C1- Cgal kyl © denotes a Cl-Cgal kyl group substituted
at 25 any carbon with a [err] group bonded to the al kyl group through any
aryl ring posi tThetermierrboxyrpratectinggrown) as heed hetein| refersite prerpf Vhetetteroieevatmwf or

three gr oURS carltRPIR AcH, IRBRN eiploybd to BRick of proteBMRE Eifdoxy %P?ff‘“?q“ e

hydro>r% am no, prot ect ed am no, Cé.‘err] nitro, car boxy prote oxXYy,
car bandy| , FeRHPIS R\ FRGiRS Out \PResher duntishal| grouns; on %(WH‘H s tFxamples efnfush) ~ or
[err] Opticarbokyly atif raéeﬁhggmppnmuebax 1, lsheRicbxyb lmmlemaxy Bzyl, hr ee

groups ch r?. Ié} dr qxy, rot C ed r ox nltro
[err]al ko%ﬁé}gﬁ BYRSZY g] ?8’2‘%@ T‘%‘éﬁy%@?ﬁ@fgv I pe: ‘E beagyl, 34 -
car boxy netﬂlgﬂ\yleziaq:dmbm;zyia tbluydhyduyt, m%dﬂmmohgbdﬁzhwm t242y4 4'-téttaime
protected Q g(,rze P ul 59 " €5}§ when
ei ther the i é! ]%3' 4%%%%% al‘éy '\%eg'ro ?mo %‘%‘e@?’g’% ?‘?'P{?P'd t he
subst i@ ueml,strmﬂl}'bé}’lt hbutgidireethyrsily], frhenagylt 2235nch10r0eﬂ!)’1 b-Enaleqhybﬂ;yl)eﬁ\yl; tbe term
"substi tuteg J\ed.?lml Véiﬁ‘ylg ‘Péf&%es%!f&i}d 1280 Ay dinamy, |
2-(4- rrethoxﬁjnp 5 2%d| hydr o QZ" ﬁ ﬁ's Vano- gy
met hoxy- 2- Hy)prpp-13nizland ﬂlhew ﬁh@%}ﬂp}eﬂesmf egsiydxy-protecting group
~ 4-chl oro- &DE&K& ﬂxucaﬁso( I¥ng 49 the deRBA2EX YRBEHN! deid m%b@%%fné" edhaitish Jof
5-(4-am no% gi] oggnm nonet h Iﬂ;?(F pentyl) and the |ike. The term
7 car boxy. SBEEEDY Fgeispislsn dier RERRL LA FEPRSIPTE BPletioeRt cur
derivasi veemefed atihe spprds;meyd poﬁhta&tihdltglimmhng aeTenkiyded apihemeﬁcdl@ Ihlp%kum{
protect t P e ou whi | e | ans,. are I ed out on
ot her 'f ungfl il oﬁgéo onbﬁcﬁ &rboxﬂﬁcfﬁecgga%fa@“ olétule' 6 strong
nucleophxhc bases or reductive conditions employing highly actwaﬁed mebal catalysts such as
Rarcy nickel. (Such harsh removal conditions are also to be avoided when removing amino-
protecting groups and hydroxy-protecting groups, discussed below.) Preferred carboxylic acid
20 protecting groups are the allyl and p-nitrobenzyl groups. Similar carboxy-protecting groups used
in the cephalosporin, penicillin and peptide arts can also be used to protect a carboxy group
substituents of the benzodiazepinedione. Further examples of these groups are found in E.
Haslart, "Protective Groups in Organic Chemistry”, J. G. W. McOmie, Ed., Plenum Press, New
York, N.Y., 1973, Chapter 5, and T.W. Greene, "Protective Groups in Organic ' Synthesié“, John
25 Wiley and Sons, New York, NY, 1981, Chapter 5. The term "protected carboxy" refers to a carboxy
group substituted with one of the above carboxy-protecting groups.
As used herein the term "amide-protecting group" refers to any group typically used in the
peptide art for protecting the peptide nitrogens from undesirable side reactions. Such groups
includer  p-methoxyphenyl, 3,4-dimethoxybenzyl, benzyl, O-nitrobenzyl, di~(p-
30 methoxyphenyl)methyl, triphenylmethyl, (p-methoxyphenyl)diphenylmethyl, diphenyl-4-
pyridylmethyl, m-2-(picolyl)-N'-oxide, 5-dibenzosuberyl, trimethylsilyl, t-butyl dimethylsilyl, and
the like. Further descriptions of these protecting groups can be found in "Protective Groups in
Organic Synthesis", by Theodora W. Greene, 1981, John Wiley and Sons, New York.
Unless otherwise specified, the terms "heterocyclic group" or "heterocyclic” or "HET", “het”
35 or "heterocyclyl" are used interchangeably as used herein refer to any mono-, bi-, or tricyclic
saturated, unsaturated, or aromatic ring having the number of atoms deeignated where at least one
ring is a 5-, 6- or 7-membered ring containing from one to four heteroatoms selected from the

group nitrogen, oxygen, and sulfur (Lang's Handbook of Chemistry, supra). Typically, the 5-
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~ of the nolecule. |

carboxylic acid protecting groups include 4-nitrobenzyl, 4-nmethoxybenzyl,
. 3A-di net hoxy 9944985624 - di net hoxybenzyl , 2,4, 6-tri met hoxybenzyl| PCT/US99/06410
2,4,6-trinethyl benzyl, pentanethyl benzyl, 3,4- nethyl enedi oxybenzyl,
benzhydryl, AN4 -di net.hoxyb dryL 2 2" 4 4' -tetranet hoxybenzhydryl
t-butyl, t-amyroe dr‘u“fgyll'a,s ?‘oﬁgt % r'u‘df;?f“,g tip & or @Wﬁ’&ﬁﬁ?‘?%ﬁ” 3 double bonds
4A' | 4" -t r i meanddkeitrpgep)] cartion pin ewlfur promp-if thelfhg mayl gptibnallyeteluxidideli  le.g. NO_, C=0O
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- car boxy gr oupralydrepyrinidyl tetragolalhe blpgridaziiyharebpuringl, @5 evell Bsi bérzefused demplagigesOf

t hese grou r INgeri : ' qPr oy G NP gapi c .
Cnemtstryn e Ganl bebaoiyt tbedeyt RSBSOSl Biomazoty
Chapterl%, JEnzpimidegolybanddndelyl: pr ot ecti ve Groups in Organic Synthesis", John
25 Wley and Seerociei¢/ 5X@ériberddY ring §ftems (BaRING 2 sulfll Sr tofﬁi ' P b€ bR o

~ car boxy" reftgrs to a carboxy gro ubstituted with one_ o e above

~ carboxy: protect I A8 9 Sﬁfé%ge & 135 1R theipstant inyertion; Hxamplesof sechpiefepradup”
- ref erz t 0 argyoups dugiudeytblacatyll yin lpalmiluiaﬂ thil1- PP hdl @hiddol-25yD IN-SHidd, Qﬁihd'lilﬂﬁl h

peptide nitr . 3 ' . r.eacti gns. c oups i nclude

. p- et hox&;ph %yl tl'gq-?u g‘:ﬂ%e%? ﬁ%ﬁ%ﬁ‘gr}?y ) dmﬁ%ﬁ?@l ?xaz"% 'rﬁrgF’B n‘??f“’(i'z'y i 2p-
30  methoxprttiarplyl sechies(1,34-oxadiptab-fiyl, mpd Q)2l4-oxadiazol-5-yl. A group of further preferred

- (p- met hoxy plaggiidstf Bemibet8 trihg ! systerld RRE B3NS 2 nithdkkd Jngﬁk- e imidazolyl, preferably

m 2- (pi col yl,) - N' - oxi de, 5-di%§ﬁ§osubery?¥$tﬂﬁ%%¥5| f'}%élet@gﬁf’oﬁl’ preferably
di met hy! si | yPidazakdy} hiarelyle preferablyie 3 dudiazel ik dus’-wiazaltiede 13ridtizast-F-yly and
groups can herakelyinpreferably it Ple@fdol-591. (X PrRSred Eroup of examples of benzo-fused derivatives

are benzoxazol-2-yl, benzthiazol-2-yl and benzimidazol-2-yl.

25 Further suitable specific ex_amples of the above heterocylic ring systems are 6-membered
ring systems containing one to three nitrogen atoms. Such examples include pyridyl, such as
pyrid-2-yl, pyrid-3-yl, and pyrid4-yl; pyrimidyl, preferably pyrimid-2-yl and pyrimid-4-yl;
triazinyl, preferably 1,3 4-triazin-2-yl and 1,3,5-triazin-4-yl; pyridazinyl, in particular pyridazin-3-
yl; and pyrazinyl. The pyridine N-oxides and pyridazine N-oxides and the pyridyl, pyrimid-2-yl,

30 pyrimid-4-yl, pyridazinyl and the 1,3 4-triazin-2-yl radicals, are a preferred group.

' The substituents for the optionally substituted heterocyclic ring systems, and further
gxampl&s of the 5- and 6-membered ring systems discussed above can be .foun.d in W. Druckheiimmer
etal., U.S. Patent No. 4,278,793.

Another preferred group of "heterocyclics" or "het" iﬁclude; 1,3-thiazol-2-yl, 4

35 (carbdxymeﬂ1yl)—5-meﬂ1yl—1,3-thiazol—2-yl, 4~(carboxymethyl)-5-methyl-1,3-thiazol-2-yl sodium
salt, 1,2 4-thiadiazol-5-yl, 3—methyl-1,2,4-thiadiazol—5-yl, 1,3 4-triazol-5-yl, 2-methyl-1,3,4-triazo}-5-
yl, 2-hydroxy-1,34-triazol-5-yl, 2-carboxy-4-methyl-1,3,4-triazol-5-yl sodium salt, 2-carboxy-4-
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York. Unl espo9édgesM se specified, the terns "heterocyclic greeisdfoss10
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benzof uryl  benAguikadfl oup BAAEINIAK: AN o CREDR M 30kl hiaci
and I ndo T‘ f

benzoi m dazol‘gqﬁ Het er clic
?

cont ai ni ng¥a * 'PW“‘S?"YHM}YI' B-dhrzehdybedine ik e’e’*ﬁb’tﬂﬂd@é’h éﬂ?ﬂé’l-h?:é- al so
sui tabl e f @iazdlS&/, 1H-tetiezol- Rl BbthyDNE Rirh sl 6-y I PlRShAimSbyeh- IR TIRtbazbI-
5-yl, _1-(carboxymethyl)-lH;tetrazol-S—yl, 1-(carboxymeth)"l)-lH-tetrazol-S-yl sodium salt, 1- -
20  (methylsulfonic acid)-1H-tetrazol-5-yl, 1-(methylsﬁlfonic acid)-1H-tetrazol-5-yl sodium salt, 1,2,3-
" triazolSyl,  1456-tetrahydro-5,6-dioxo-d-methyl-as-triazin-3-yl,  14,56-tetrahydro-4-(2-
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and 8-aminotetrazolo[1,5-b]pyridazin-6-yl.

25 Bivalent radicals L, whether branched or unbranched, derived from alkanes, alkenes,
alkadienes, alkynes, alkadiynes, and arenes optionally containing O, N and/or S atoms, or homo-
and heterocycles either aromatic or aliphatic, are designated by adding a free valence "-" to both
ends of the corresponding monovalent radical. Atoms bearing the free valences may include any
C,O,NorS. -

30 “Pharmaceutically acceptable salts" include both'. acid and base addition salts.
"Pharmaceutically acceptable acid addition salt" refers to those salts which retain the biological
effectiveness and properties of the free bases and which are not biologically or otherwise
undesirable, formed with inorganic acids such as hydrochloric acid, hydrobromic acid, sulfuric
acid, nitric acid, carbonic acid, phosphoric acid and the like, and orgamc acids may be selected

35 from aliphatic, cycloaliphatic, aromatic, araliphatic, heterocyclic, carboxylic, and sulfonic classes of
organic acids such as formic acid, acetic acid, propionic acid, glycolic acid, gluconic acid, lactic
acid, pyruvic acid, oxalic acid, malic acid, maleic acid, maloneic acid, succinic acid, fumaric acid,

tartaric acid, citric acid, aspartic acid, ascorbic acid, glutamic acid, anthranilic acid, benzoic acid,
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groups include thiazolyl, in particular thiazol-2-yl and thiazol-2-yl
N-oxi de, thiwgdiogasssy!, in particular 1,3, 4-thiadiazol-5-yl andCT/US9/06410
1, 2, 4-thi adi azol -5-yl, oxazolyl, preferably oxazol 2-yl, and 20

oxad| azol yl, such as 1 3, 4- oxad| azol - 1,2,4-oxadi azpl -5-yl. A,
group of f uFinRaRic ped. magdelic, aqid, §§‘b8’?‘° a%m? F’&'EP‘F‘?‘n@“?ys‘f‘%‘ﬁ%“e 'Pf/’ﬂ'cza?‘éf 4

nitrogen at aﬂﬁndsﬁlfdnitdeldmrtdi&n&luubmcmce&ﬁyﬁubycxd mdkhalike: 2-yl-; triazolyl,

preferably 1,3, 4561 azo'tﬁ?}{]y%dc%pz lﬁé Eas gﬁgrll saq ylnicl e ce'setdreI %%on? oL%anE

tetrazolyl, prefel}g Nad erre roupo exanpl €
benzo- f used bakes suchtas \se@mar pobbelnmkﬁmm -anyd'mmb.enkidm,amgne@myIMndnc, copper,

benzi m dazol a?.FalaC ¢, &8minum salts and Ew&kberp ng;bkaf‘eféﬁﬁ%é G afNRRInE ﬁ,oazsladae

above het erocy rong systens are 6- stens conta one

to three ni md;gemaéqmm}/ sewwmaﬁw e@a“is rﬁéﬂ!ﬂ!’eﬁm rnhw?ace@e@bl %@Pﬂ?\el%g@lcyl
pyrid-3-yl, ngRigxiPbhdesl iftidtes smgrdf rprﬁudfy psreeéxﬂa@b laMd %.?1 Mesy but3fitlted amines

pyrimd-4.yl; triazinyl, preferab y 4-triazin-2
1,3, 5-tri aziniudingnatysallyiogeesying gubst ﬂb%mca?awﬁaaamﬁlsn exghange,pesins, such

pyr azi gyl2 TRo Sﬁxﬁynmme dﬁh\&liyldlﬂ&eﬁd]&hjgb{xiﬂnéaﬁbtﬂﬂd b un%a% yRiéhe} émaxﬁwrmdzjyi.
pyri m yl yri an e

radi cal ¥ atdéeﬁ&’ e%%‘d tﬁ?‘ﬁf&%m‘“%h M‘F’&H’ﬁt dysinsy ?ﬁ@“‘ﬁfpg‘ ?Zfﬁ? f%me'
substituted ph&‘aﬁé O hydrhbatnitid, Ncholies t bamne, aétﬁylénuﬂtal&ﬁnie, egda&vpdme,ofnetlﬂylghﬁamaa,d

6- menber ed di d_aboy
ol U S, PR Pl PR RS 3P F el ifatine RACLPRL R L

or "het" i n®huidaarlyl pRfarted axganiconopttoxdc b@ss are 1sopropylamme, diethylamine, ethanolamme,
(car boxynet 1 ik 3RSk leaffein

4- (car boxynet h *?ﬂiggtdk%ﬁoﬂe@a t%lg‘azgzmé VT "sodi um sal t,

1, 2, 4-t B adi azol Tbe Wms‘brmtmgﬂasmherewmm Az4srivative| or jprecusor of @ pgtent giug
2- et hyl -1, %\olécﬁlb&ﬂ&l enﬁancw ha?m&‘éﬁ’ﬁ&ﬁﬂ)y ddsirdblé chixh&&@htﬁoﬁ’ % pettles (e f transport,

2- car boxy. 4net hy] - zol ium salt car boxy-
met hyl - 13, 4bf°FY°é'ZB‘I‘ 5’*'9'1'““ mzﬁ ang *g\rt requires hio ?Eﬁﬂf‘ai?ﬂ“z th§13P°n*ane°us or
2-met hyl -1, Qnﬁnﬁlﬁad\hﬂﬁfﬂ\e Grgylism erel(eésydreemyﬁqiai‘ey& drug. Exafhplss aflacbbrylic\rodrugs

1,2, 4-0x adl az 5?\{_C p r‘r%t% ﬁ‘i‘f‘éf}h Shy%sg,a?lif}‘f)ﬁ amg%e%f)r :!Jer{\/;%t:;l'vg éu%fl as esters

t hi adi azol -
2- am no20L, 3341Istﬁ adi azol -5-yl, 1Htetrazol-5-yl,

The LFA-1 and/or Mac-1 antagonists of this invention are useful for therapeutic use in
those diseases and conditions for which inhibition or modulation of the LFA-1 and/or Mac-1
interaction with ICAM, especially ICAM-1, is indicated. Such diseases and conditions include: T-

cell inflammatory responses such as inflammatory skin diseases including psoriasis; responses

25 associated with inflammatory bowel disease (such as Crohn's disease and ulcerative colitis); adult
respiratory distress syndrome; dermatitis; meningitis; encephalitis; uveitis; aliergic conditions such
as eczema and asthma, psoriasis and other conditions involving infiltration of T-cells and chronic
inflammatory responses; skin hypersensitivity reactions (including poison ivy and poison oak),
allergic contact dermatitis; atherosclerosis; autoimmune diseases such as rheumatoid arthritis,

30  systemic lupus erythematosus (SLE), diabetes mellitus, multiple sclerosis, Reynaud's syndrome,
autoimmune thyroiditis, experimental autoimmune encephalomyelitis, Sjorgen's syndrome,
juvenile onset diabetes, and immune responses associated with delayed hypersensitivity mediated
by cytokines and T-lymphocytes typically found in tuberculosis, sarcoidosis, polymyositis,
granulomatosis and vasculitis; pernicious anemia; diseases involving leukobyte diapedesis; CNS

35 inflammatory disorder, multiple organ injury syndrome secondary to septicaemia or trauma;
autoimmune haemolytic anemia; myasthenia gravis; antigen-antibody complex mediated diseases;
all types of transplantations, including graft vs. host or host vs. graft disease, HIV infection and the
like.
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| -met hyl - MH-tetrazol -5-yl, |-(l-(dinmethylamno)eth-2-yl)-IHtetazol-5-yl,
1-(car boxywy;;y%? ssl H 5 tetrazol -5-yl, . PCTUS99/06410

1- (car boxymet hy 1Htetrazol -5-yl sodiumsalt, 1-(nethylsulfonic
acid)-IHtetrazol- 5-yl, 1-(nmethylsulfonic acid)-IHtetrazol-5-yl sodium
sal t, 2-net hyl QOthér leakoegytoinediatyd diseaBesFot whixh che inStayt qompehhve inhibitors may be

1- ma% Eg: bhsett x§c111ic£e: %%lazo ] ggly %hoc]g l;/sm:ewrsﬂ]e iﬁﬁxi?n &&f%?pasé su¥gery, burns, stroke, post
hoxy-Cz\B(anfzﬂYd 'uceralza Fdgrpa (bszaﬁgrdxemwwmmynwave ML

hyl pyy ipgkfetredlEmiodiiRdnly | pyri d-4-yl, 2-hydroxypyrimd-4-yl,

,B6-tetrah 4rreth|-astr|a2|n3yl 10

°6 tetrah d{:ﬁnﬂ%ﬂ’rl% SeIGh'(lﬂ%‘(o as-triazin-3-yL

Ey(cjir 0- 5- One-embbdithentyf- thaSiii\fehﬁdﬁ Eontpriébs a cgmpound Tepresented by Formula I
yro as-tria sodi um sa

|y eyt B el hte 35 el e ioerts Trkor, Bphor B v i i ligend)
h y dpepeSallyIGABI-T) Wﬁfqu-lﬂ&IWdVIyd:ludHoﬁ\polaﬂk PepBesentéd by structural Formula I:

i hydr o- 5- oxo- 6- met hoxy- 2- net hyl -as-triazin-3-yl,

i hydro-5-oxo-as-triazin-3-yL 2,5-

r o- 5- oxo- 2- net hyl - astr|a2|n3yl T

- di hydr o- 5- oxo- 2, 6-di net hyl - as- triazin-3 yl, 15

tetrazol o[ 1, 5-b] pyri dazi n-6-yl and 8-am not trazol o[ 1, 5- b] - pyri dazi n-6-yl .
An alternative group of "heterocyclics" j4fci
4- (car boxynet hyl ) - 5Spvethyt +3<ifi-azeN2- Vi, R .

4- (car boxynet hyl ) -5-net hyl -1, 3-thi azoIéK/Z yIGsodl um -salt

1,3,4-triazol-5-yl, 2-nethyl-1,3,4- tgiazol-5-yl, |H tetrazol-5-yL 1-me
t hyl - | H-t.etrazol-5-yl, 1 -G- !dinet Iam'no)eth-2-y|())—| Htetrazol - 5-yl,
1-(carboxymethyl ) -1 Htetrazol -5-yl,. 1-(carboxynethyl)-l1Htetrazol-5-yl

sodiumsalt, 1- 20 (et hyl sul fonic aci d)-IHtetrazol -5-yl,
1- (rreTtohyIsquonlc acid)-Htetrazol -5-yl SOdI umsalt, 1,2,3- triazol-5-yL,
0 1,4,5,6-tet rahRQélﬁné t6- Ebriaia - Pt Fdiglvingy drﬁﬁl! Qﬁ'&h}i‘lﬂ features of the instant

1,456tetrh f.or dIOXO as-triazin-3-yl,
2, 5- di hydP&~ gm etﬁiﬁéﬁfﬁyvm?%%@%"%? triazin-3-yl sodiumsalt,
2, 5-di hydr o- 5- oxo0- 6a. mrdnega;lvezyfletghyhaasmretyazwpr&mgfom thereof;

tetrazol 0[1 5- b] pyr ﬁp@ 1etrazo|o Lao rldazin 6-yl .
- 25 |va g‘ﬁ“?k&ﬁ?‘% &MMCE@ rancﬁeé ]"Branched derived
from15al-k€mé’3t,weaﬂ1%€ﬂ%s al kadi enes,- al kynes, al kadi ynes ‘and arenes’
optionally containin N and/ or S atoms, or no- and heterocycles either

aromatic or aliphat¥ gm‘*é?‘é“d&%ﬁ?@’t) wid supstisupatsdB Ja free val ence "-"1 to both

ends of the corr esphrihesghstitdYBnedit” rn@dy cal. Atons bearing the free
val ences may include any C,O N orS. 30 "Pharnmaceutical ly
acceptable salts" e |sﬂhshudmsoﬁ:thémrmgm1delyaﬂﬁ base addition salts.

f. The spacer or linking moiety L.
20 g. The distal aromatic moiety D; and

h. substituents of D, namely R%.
(@) The negatively charged acidic moiety R
The preferred negatively charged acidic moiety R is the carboxyl group (-COOH) or a

prodrug thereof. Generally the carboxyl group R and prodrug forms thereof is designated CORZ.
25  Suitable R™s include C1-Cgalkoxy, C3-Cgdialkyl-aminocarbonylmethoxy and Cg-CjgarylCi-

Cgdialkylaminocarbonylmethoxy. Other suitable prodrugs RZ includes the following groups:
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"Pharmaceutically acceptable acid addition salt” refers to those salts

whi ch ret.ai nwolsesssel ogi cal effectiveness and properties of tREHYEYLes

and which are not biologically or otherw se undesirable, forned with

i norgani ¢ acids such as hydrochlorjg, acid, hydrobrom c acid, sulfuric acid,
nitric acid, carbonic acid, phosp 3 acid and the like, and organic acids

may be sel ected 35 from.ﬁg_qg cycl oal i phatic, aromatic,
I|c

aral i phatic, heterocyclic and sul foni of organic

aci ds such as—Qrkz&dd. acetic Gbisd —plp @"E@?’dfz Zﬁfftol-i'c aci d,
gluconic acid, lactic acid, pyruvic acid, oxallc acid, malic’acid, maleic
acid, maloneic acid, succinic acid, fung{ic acid, tartari-c acid, citric
acid, aspartic acid,_ascorbic acid,.g ic acid, anthranilic acid,
benzoic acid, 30 \anm ¢ aci d \! c acid, enboni coaci d,

phenyl aceti c*at@ e Ror 4 et hanesul f oni ¢ agli d

p-tol uenesul foni ¢ akkds/sali cycl i d=aei/d and teOHCkl 5- OPhGr-rrﬁb@tl cally
accept abl e base addi t| on gsalts" include those derived frominorgani c bases

such as sodium potassiumg |ithium ammnium cal @um magnesium iron,
zi nc, copper, 5 mangargse, alum numsalts and tipe like. Particularly
pr ef erred ar e~tthe- mq&e(sﬁlaum_@mam‘b -l FCHHEGHgsi um sal ts.

Salts derived from pharnmaceuti Cal |y -accept abl @ organi ¢ nont oxi ¢ bases

i ncludes salts of primary, - secondary, and tertia nes, substituted

am nes i ncl udi ng natural I @mrrl ng substitute (%_E& cycl ic am nes and
basi c ion exch e S | soRy-opH yI am ne,

di et hyl am ne, fﬂ?l :?ﬁﬁls%-rﬁ%%e tri ﬁr-"’opyl am ne, thanol am ne 2- 10

di et hyl am noet hanol, trinet hlam ne, dicycl ohexyl am nGthSI ne, arginine,

hi stidine, caffeine, procaine, hydrabam ne, choline, betaine,

et hyl enedi am_neg , nethyl gl ucam ne, theobrom ne, purines,
pi peri zi ne, pi p —géaﬁﬁe )N— etihyl pi peridine, polyan ne Te TS he Iike.
it

Particularly preferred Qrgajlc nof—t basegary i sopropyl am
di et hyl-am ne, ethanol am ng{ tri net ham ne, ycl ohgxyl am ne, chofing, and
caffeine. 15 tGHg "prodrug" as used /herei n neans ivative
or precu¥sor of a parent drug , ,
' o O. _O —0-CH, CH,
_ OYO
and 0

(b) The substituent T or U-Q-V-W
T of formula I is usually the sidechain of any a-amino acid, preferably the L configuration,
or a homolog or derivative thereof. Preferably T will contain a hydrogen bond donating group
10  such as CONHp, NHCOH, NHp, OH or NH. T will frequently be a 1-4 carbon alkane containing
an amide, carbamate, ureido, sulfonamide and an optionally substituted phenyl or heterocycle.
The heterocycle will usually be a 5 or 6 member ring with 1 or 2 hetero atoms selected from N, O
and S. Such heterocycles include furan, thiophene, pyrrole, pyridine and piperidine. substituents
include halogens such as chloro and fluro, nitro, cyano, alkyl and halo substituted alkyl,
15  substituted or unsubstituted amides, amines, carbamates sulfonamides, ureidos and the like.
Examples of T will also include a lower alkyl, cycloalkyl, alkenyl or alkynyl substituted

with an aromatic ring, especially a heteroaryl or C-6-C1 4aryl, substituted with 0-3 Rd. Suitable

aromatic rings include any mono-, bi-, or tricyclic saturated, unsaturated, or aromatic ring having
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nol ecul e that enhances pharmaceutically desirable characteristics or
propertiesw®ogkosds ansport, bioavailablity, pharmacodynam cscragsensand
that requires biotransformation, either spontaneous: or enzymatic, within
the organismto release the active parent drug. Exanples of carboxylic
prodr ugs i these trisevesr aberuy iy dresring, wherg ot lgdstiereyritgds a & émrdrmelmreralmngeantmnmg

derivatiVegom Yab éf ?ﬁtuat,aoap lected: frodd? B i ni sts
of this invention are usefu ?%? theraped%aﬁ,ugéy%négﬁose dlseas s&%%

condi t i onssubstitutihiwath Rhicpsbhamp e POkt Airigd a9l bd BRkelFhzohgR NAERE, MRGT |
interaction with | CAM especially CAM1, iIs |nd|cated Such di sease and

condi ti OnSPrbf@ﬁédJﬁ'&‘s afe subSltitell PhéHTHRE Rit¥s HEHRY 4652 op g.ﬁ.teaflﬁ&t@ y
skin diseases i 3 soriasi s; responses 25 ssoc ate

i nfl anta td\d?/'erfgﬁ’é!e ap %"é‘é@éul’w aematicying,sareyselestad fromthe &IPS at'i ve
colitis); adult respiratory distress syndrone; dermatitis; neningitis;

encephal i tis; uveltls aIIergic condi tions such as eczenma and ast hma,
psori asi s ??d ot herHcondi & ons involving infi tratlon of T-cells and

chronic in resporde hyper senfSAl | actions (including
poi son ivy ang\ oak), cont act der, |§$”{heroscler05|s
aut oi mmune di uch as Nid arthritis Nsystem c | upus
eryt hemat osus i abet es l'1itus, nultlple erosis, Reynaud' s
syndr one, aut0|nnune thyroiditis, experlnental aut oi mune ’

encephal onyelitis, Sjorgep 8syndrome, juvenile onset diabetes, and immne
responses soci at mﬁth[d R hyperw- sitRylity nedi ated by cytokines
and T-1ynp i, cal und i b cqu§+ LS coi gosi s,
polynyositis,%ﬁ tosi § and va§ iS; pern|C|o an8iiay seases

i nvol ving | eukgcy, i apede§is; CNS 8 i nfl ammat di sor der tiple
organ injury Syndr one secondary tog septl aema or traufm; auto ne

haermol ytic anem a; nyasthenia gravis; antiden-anti body cbnplex medi at ed
di seases; all types of transplantations, including graft vs hosﬁ or host

VS. graft di seasg,—kll V infection an the | yke. 31
NN At\d 7/
\ " Rag ﬁf" (::ji—jr,— | .' |
59 Q [l
' kll N H .
HN" TN N S~ —
Q"G R

p . ’ and . where R

10

A1"
d
0-3R% or U-V-W.

Other optionally prefered substituents T are U-Q-V-W defined below. Specifically, T may

preferal.aly.be C -C alkyl-Q-V—W where Q is -N(Rn)- -C(=0)-, -N(R )C(=0)-, -C(—O)-N(Rn)- -

15 NER"MCE=O)-NR")-, -NR™C(=0)-0-, -0-C(=0)-N(R")-, -NR")S(=O)z-, -S(—O)z-N(R“)- -C(=0)-0-
~ or-O-; V may be het or absent and W is provided in Table 1.



O her | eukocyte nedi ated di seases for which the instant conpetitive .

I nhi bitors muQ@9d983€ed i ncl ude: henorrhagi c shock, ischem a/ rsﬁgf‘ﬁ?g’l"ﬁﬂ"

i njury, bypass surgery, buns, stroke, post CABG surgery, vasculitis,
cerebral edenma (hroader, rest S non \ . Pref e
Enbodi nents 5 lae“era o f?d[%rlf’]r&é{)ﬁﬂpdet‘e‘?ﬂf Te\?igngﬁﬂ?%"%\c%?lgc ecc?ar%'gcflg %rr!féen?xbg !
t he inventi delowothQ andsV may glwp each dndepgndenthinbecabsény (iRopradrandre obPa@1 & may be a
i nhibiting hindipgngf. the |eukocyte LFA-1 receptor to its native in vivo
i gand(s), especitally I1CAM1. Preferred inhibitors include conpounds
represented by structural Fornula |: [er¥ableth Referring to Fornula | the

following i nporTantgSTTUCtT al T gt ar es o1 tne T hgrant pepgr al OMyIet 1 c
LFA-1 inhibitaors can be identified. a The negatively charded acidic nojety
R or prodrug|forfy-€gpdtof ;| b. Th€-substilt uent -§;-C ural lly occgtring
am no acid sfde chain and 05 derivativies thereof: ¢. Thelanide
ni trogen(N) andC nybent s (Fﬁ@)\?_ﬁ THe sulitGaexdaltkylbengoyl " g B; fe.
substituentsjof the B ringl nanel errfl. f. The spacer or linking noj Lty
L. 20 -C_-C alkynyl- The Qéé‘l\gk aromat i c-Aptgligl-Bt- and (h. sufstituepts
of D, nanely R[e}r . (a) The g?tively charggéi acidic noiety R The
preferred neyati-yelhyGier OFd acT diT Mo gty S RE S T aLRp T oup -
or a prodrug tk?é;%i:#.o ner al | yN(lhrb- carbox§/:D gr oﬂ'pt’c mﬁ quodrd@ 5r s
thereof is dé¢st glla‘tcd m 1 ] —25 -Stt-abt-e P\[tiﬂ'] ~—s—tretrode
[err]dial kyl {am nocar bonyl jret hoxy and [grr] Cgdi al kyl am nogar bonyl net hoxy.
Q her suitable pFedjpgd RZ in_gll(qu@@ot)_he f ol | oW, fgalberylips: 32 NpcooRS
NER™C(=0)-0- furan NHCONR™R™
-N(Rn)-SOZ- thiophene NHCOR®
-C(=0)- | pyrrole NHSOZRS |
: i
-C(=0)-O- | phenyl NHSOZ NRan’
het- | piperidine NHSO, NHCOK" |.
-C(=0)-NR")- piperazine 'NHCONHSO,K’
-O-C(=0)}-NR")- morpholine CONHCOOR®
-PO(ORY)-O- pyridine CONHCOR®
-P(0)-0- CONHCONR™R”
CONHSOZRS
CONHSOZNRDR
nl
CSNR'R™
s
502—R
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[err] (b) The substituent Tor U-QV-WT of fornula | is usually the
si dechai n gfp 34)psds am no acid, preferably the L configurati aicT/9s99@6419N0! 0O

or derivative thereof. Preferabl y Twll contain a hydrogen bond donati ng
group 10 such as CONHP __NHCOH NHP or NH T will frequently be a 1-4
car bon al karhe cont®dining pn am &, carldamate, ureido, sulfonamWe and fan

optional |y gupstituted phenyt—or fetergcycte—The—heterocyete—w+—ustal | y

be a 5 or 6|nenber ring th 1 or 2 hetlero atons sel ected frorﬁ?‘i 0 add S.
Such heterogycles includel furan, thiogpHene, pvrrole, pyrifine

pi peri di ne. |substituents j nclude hal oggns such as chloro pn n’ niftro,
cyano, al kyf and hal o substituted al kylf, 15 substituted or wnsubsti tjut ed
am des, am FES,Carbamat s fomam deg—urerdos—and—tie—i+ke- E,(a."‘."pl s of
T will alsofinclude a | ower alkyl, cycljoal kyl, al kenyl or| al kQ8® R
substitutedlwith an aronmatic ring, especially a heteroary] or [err]

substituted|with 0-3 R . [Suitable arongtic-rings include a%% -, or
tricyclic saturated uns turated or afomatic ring having 2 reeto
seven at ons=rmtire llllg, wrereat—teast—one - g—t-S—t s “~erder ed
ring cont ai ni ng Whegmarnwenlkylt alkenpluor M&ksaummmmmaf amﬂyh&ylgdsta\ep are

ni trogen, oxygen, and syjfur, optjopaldy upst | tut ed with R. Optionally
t he aromat F@SFWF?QWW%eaka%eIRt:Ier{ugR aR‘fBrt;]l ald® | ardRtefifigkabevk. 1 i ng' s ar e
subst i t ut egsdpdigpviticat eablebs BSQI laha o¢l nﬁp%qn&?&dé LeYecéH RSk %Bd M:U}
Rlerr]. 5 More preferred optionally Substitute aromatlc ri

sel ect ed f PEAYt he group; [err]

5 Table2
U . Q \' w

-a-Iz' . -N(kn)C(=O)— | 2-thienyl -

-CH2'- '-N(Rn)C(=Q)- 2-furyl -

i-CH, - -CH= -

i-CH, NEYC(=0)-0- “CHcH=CH,

-CHZ- -C(—O) NH - -

-Cij, 5 -NH-C(=0)-NH- ~ phenyl - -CN
-CHZ-CHZ-CHZ— -N(Rn)-SOZ— 2-thienyl | -

-CHZ- -0-C(=0)-NH- phenyl methyl
-CHz-CHZ-CH - -N(R“) SO - thioimidazole -NH-C(=O)-CH3
-CHZ-CHZ-CHZ- -NH—SOZ- phenyl -NH-C(=O)-CI-13
-CHZ-CHZ»CHZ- -NH-SOZ- 2-thieny! -

—CHZ- -NH-C(=0)- pyrrole tri-methyl

-CHZ-CHZ- -NH-C(=0)- 3-chloro-2-thienyl methylsulfonyl
-CHZ-CHZ- -NH-C(=0)- cyclopropyl -
-CHZ-CHZ- -NH-C(=0)- 2-thienyl chloro
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[err] O her optionally prefered substituents T are U Q V-Wdefined bel ow.
Speci fi cal | ywobomessepr ef erably be -[err] aLkyl-Qv-W where Q iRCT/YH9{05410
[err] 34 [ Generally, each of U Q[ V and Ware independently sel ected

according to the Table | below 1l _Qapnd \/ nay also each imle.pe.n.d.en.t.Ly_bﬁ?

absent (i.e. Jone orUnore of U Q may bel a coval'ent bond). Tabl¥ 1

[err] Were al &y al Kenyt .ﬁﬂ,cq;aj)ynyl S SUDREIFIUT €d W 1 N Umdthye and
any aryl or het are 3ubstifutedw th0-3R , andwhere[err] areadefinedabove.
More speci fi ' '
according to Tabl e 2 bel ow. 5 Tabl e

2 [err] 36 (¢) the substituents (Rn) for amide nitrogen N are lower alkyl or hydrogen and preferably

hydrogen.
(d) The substxtu’ned “benzoyl" ring B is preferably selected from the group:
Q 0

"R

and

S :
Q is a fused hetero- or homocyclic ring containing 5, 6 or 7 atoms, the ring being unsaturated,
partially saturated or aromatic, the heteroatoms selected from 1-3 O, Sor N, Yi.is-selected..from CH

or N, 1 i5 0-3. Preferably B is a para-substituted bénz.oyl group.

(e) substituents of B (Rp) are defined above. Preferably when B is a para-substituted benzoyl group
the remaining positions on B are substituted with one or more halo (F, Cl, Br) or lower alkyl groups.
5 (f) The linking group L _ '
The length of the bivalent radical L appears to be important to optimal biological activity.
By length is meant the distance between the “B” or benzoyl moiety (eg from the para position on
B), including the amide or amide isostere bonded to the benzoyl moiety, and the distal group D.
Preferably L is 3, 4 or 5 methylene (-CHj-) equivalents in length depending on the atoms in L and

10  the nature of D. Thus L is composed of 13 and optionally ? and 1°. Fach L 5

independently selected from oxo (-O-), S(O) ,C(=0), CR 'SRII ¥ CR1'5, het, NR" or N, where s is
0-2. For example, functional groups in L (m addition to -CHj- or CR1 SRI' 5') include one or more

of the following:
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PCT/ US99/ 0Q#d 8b/ddsss Q % PCT/US99/06410 W
[err] met hyl (c) the substituents (Rferr]) for am de nitrogen N
are | ower alkyl or hydrogen and preferably hydrogen. (d) The substituted
"benzoyl" ring -B-(Bs—pref-eNatb-I y s€Deet ed—Hgem t he-Qeaup: [err] [err] is a
fused hetero- onocycl g ring containing 5, 6 & 7 atons, the.ring being
unsat ur at ed, part ally satUrated or aromatic, the 'heteroatons selected from
'1-30, Sor N, Yi@® selec@®d fromCHor N, r, is 0-3. Preferably Bis a

par a- substitut ed _denzoyl &yr oup _ggl_su atuents Qt_B (RP) are defined
above. Preferably when Bj a par substiftut ed bernizoyl group ehe remaining
positions on B are substCIuted wiSh one d“FhDre halo (F, d, Br) or |ower

a1 GO oy o ol kU P, ol G (8L, MG Bk

radical L appear
i s meant tumeidagi s&rhm%abm thp¢tberS,Bketqnes,b@lfg)g§4$ queegmﬂrﬂ)mhkhb%ar a

POSi tion QBmbhed inly!Wnibthakibi Wﬁ‘?‘?f g:?ag!fﬂt% eoaa,%hﬂ&sesobgradsadta&)e bifle far—'ng 0)y|

noi ety, and the distal 4 or | ene (- CH

roup
equi val entaguqops JoRitign ﬁ“"dg’d% ererrs tbﬁﬂ‘t%ﬁfa%% IeREth equirgments; For e%awelenafsferr@i of D.

Thus L is feREBAsgdusy inlL] oihdr hadl HOL-CORBy], Yrel thérd, didtR@$) AREAG hiYohoB) &etspd

fromoxo [err] 0-2. For exanpl e, f8neti onal groups in L (in addition to
-[err] i nGlisds, @eidlos) arbithdtes) karbbifates Otullfodnii@es, Sulfoxided, ShlfdnesMaid RodBixatiofs
lgag.ﬁf 3? n\(,)VI em_orf] lgref%rred f;hgtﬂs tJGr I(. are%'on]: 6) Eorg leeanr\?)sg grzferrlemeggtié arg' q1°9 rxlt%al’ylene
' equlvalents. In counting atoms comprising L, only those atoms sequentially linking the benzoyl

10 moiety B and the distyl group D are counted except when a homo- or heterocycle (eg het)
comprises L in which case the fewest number of atoms separating these moieties are counted.
Preferred exemplary L bivalent linking groups include: -C3-Cs-alkyl-, -C3-Cs-alkenyl-, -
CHZC(=O)NH-, -CHZNH-C(=O)-,.-O-CHZ-C(=O)-, -CHZ-CHZ-C(=O)-, -CI-I=CH-C(=O)NH-CHZ-, -
CH=C1-I—C(=O)NH—CI—I—(CH3)-, -CH(OH)-CHZ-O-; -CH(OH)-CHZ-CHZ-, —CHZ-CHZ-CH(OH)-, -O-
CHz-CH(OH)-, -O-CHZ-CH(OH)-CHZ-, -O-CHz-CI{Z-CH(O}D-, -O~CH2-CH2-O-, -CH2-CH2-CI-12-
O, —C!{Z'-CI{(O}I)Gié-G, -CHZ-CHZ-O-, -CH(OI-I)2CH'2-'O-, -CH'-(CHS')'-NHJC(=O)-,' -CHy-NH-
SOg-, -NH-505-CHjy-, -CHp-SOsNH-, -SO9NH-CHj-, -C(=0)-NH-C(=0)-, -{VH-C(=0)-NH-,-NH-
C(=0)-NH-CHjy-, -CHz-NH-C(=0)-NH-, -C(=0)-NH-CH»-C(=0)-NH -, -NH-C(=0)-O- and -O-

C(=0)-NH-.
Preferred exemplary L bivalent lmkmg groups containing a heterocycle include:
Rn
]
\ U 7 \ //
N—O ’ O ) ’ N ’
\\\v/’hk§~///
N=—N_ \
Rﬂ and N
15 Any carbon in the bivalent linking groups may optionally be substituted with a halogen,

especially fluorine.
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urei dos, carbamates, ethers, thioethers, ketones, sulfoxides, sulfonam des
and the | i keW39/498560i ned i n any conbi nation, provided only thBETAUR/06410
conmpounds so produced are stable in 5 aqueous sol ution and do not exceed

t he above stated J.e r n QL ampl e, preferred fynctional
groups in L, the-Jr.ht grilmé” L&Pmlp?Fe%lW{}?‘ 4P '.”%‘ﬁ_ ateﬂh“é‘f’f'i‘é’FEH - G BTOF1R8S

al cohol s, esmng; each ting blaving Sc6eprfotomsin tHeaingtviere thautbms inf thsringsdre fcﬂbemardﬁm 1-
sul f oxi des, sul fones, and conbinations thereof. Preferred |lengths fqgor L are
fromO to 4 4ketereatomsselegjedfromnitiogen pyyges, mdeulturoeadsmdb;ﬁmdéwﬁq 0i3Ral ent s.
[0 counting at OMo&RRRly, Bk sromi hifm RilBc REIUS %&u)%g% 1 8KL0ga b

benzoyl 10 noi ety and t he dlstyl oup are co
hormo- ~ or hetsleged/ & ?‘éﬂ(‘*@mﬂ’éil)sae Ppﬂ"le§@§°1_°f|1‘ﬁtewﬂyelh59@kstedm f ewest nunber
of atoms separating these rml eties are counted Rd)Dref erred exenplary L

bi val ent |inking gr ougs/ nespegl %I y fluorine.

ude [err lken
[err] 38 (9) dis ey b rmno VOr tricyclic
—ea-c-ljn—ng aw

sat ur at ed, unsatu‘% &q) or romﬂR n‘gsS 6- or 7
atons in the ring where atorrsln h.e/' g/rze car s r from1- 4
het er oat ons sel ected from nitrogen, oxygen, and suifu each- ring

substituted with 0-3 R[ :i Optionally, Dis an aromatlc honocycl e or

aromatic heterocyd ng—1- 3 hetero ected fromthe group N, S
and 0, the hono- 0-C) cIes sel [err] More specifically, D
may be: 1) a 5- maqber c heter cted from [err] 39
d
(Rn o (R“),,

where Y., Y2 Y3, Y* and Y° are CH, CR% or N, 2! is O, S, NH or NR™ and n is 0.3,
More specifically, D may be:
1) a 5-member aromatic heterocycle selected from;

(R")nﬂ__ (R ).N\‘)__ (R \[Z_

Rn , R" Rn
N—/N :
(R")n\j,\ \ (R g™ \ (R")n
T A — N N N}—
| )
Rn , Rn , )
(R%)n RN d
S RSB S
N N/
| | |
R" , R" R"
dy N
R )n"t\ S G \(N
N N\N N\N/
, | :
R R" Rn
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[err] [err] 41 [err] 42 [err] Compounds contai ni ng
t he foregoiw@odfogéecr r ed S-menber aromatic heterocycl e and 9-pcpid»ies10
aromatic heterobicycle, 1 and 2 above, as aromatic groups D are preferred
as LFA-1 5 specific antagonists, while the 6-nenber aromatic hetero- or
honoeycl es of 3, gbov re preigrr s D groups su,table for inhibiting
both LFA-1 and S~ \n this [a o) e{\erably: substituted with
a hydroxyl or precuksg er eof . ref er "gd tituents of D are one
or nore groups sel ected fragm OH, rr] [err] Ex&nplary preferred conpounds
of this invention includﬁ: [err] 43 :

(Rd)n{ \ . (Rd)n ﬂ‘ (Rd)n{- R‘
O TRE N T
S ’ S ’ . s .
RY, rl—)— RN Rl N
S~ \ "~ \5 =\
Ko , Ko ’ Ko
RN R o N—N
S \’73_ Rop N
N\O)— N \ \(\ \)——
’ o and o

2) a 9-member aromatic heterobicycle selected from;

’

’

’

®n (RY,
R, - y =
[ ke S ¥
~\ V/
k‘f &
R R ,
Gy | (Rhn
RY,
N \ /
N\N
|
R" ,
®Y,
G -
‘N
k)
Rn
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[err] 44 [TITIIII [err] NH2 [err] D Met hods of Makcing One .

© met hod of -praew49856LFA-i ant agoni sts invol ves chem cal synt heRCHUSHY/ (6D
"peptide" or peptidom nmetic. This can be acconplished using net hodol ogi es
wel | known to those skilled in the 47 artmgsee Stewart and Young, Solid

Phase Peptide Synthesis Pie(R%, Cheni cal Co. (Rdekford, IL (1984); see al so

, 972, 859; 3,842,067; and 3,862,925)). It

i 4 oounds shown above that they

and thus may be consi dered

- will be appreciat fromj
all contain one d '
. peptidom netics. (




— e ———
-
5 Peptidom netics of the invention may al so be convenlgﬁybkéy' saiar ed
0C.

using solid phase peptide synthesis (Merrifield, I. 85:2149
(1964); g&g@n, PrOc. Natl. AcalL Sci. USA 82:5132 (1985)). Solid phase
synt hes egins at the carboxy-term nus of the putative peptide by

coupling a protected am o acid to a SU|tﬂgLe resin (e.g. chloronethyl ated
pol ystyrene resin) as Yn in Fi gures 1- and 1-2, onr pages 2 and 4 of
Stewart and Young supr After renoval e a-anm no 10 protecting group
with, for exanple, tr/flfU0yoacgdhc } i n net hyl ene chl oride and
neutraI|2|ng( i no- and sidechain protected
amno acid in thd™sy emai ni ng a-am no- and, if |
necessary, side-@hg# -protected am n® aci ds are’ then coupl ed sequentlally
in the desired ordef by condensatlon to obtagin an .internediate conpound
connected to the . Al ter £ : i
to one anot hdR") ' i
the grow ng sol i §pha ﬁ p. tide chRain C condensation between two am no

dlcyclohexylcarbodlInlde) or DI PC, (NN |sopropykarbod||nlde)nethods
active ester g@?h -nltropheﬁ i

[ benzotri azol &- 1"

hexaf | uor ophosphaRyg] ho hydro\' j aC|d i mdo ester nethod,
etc., and Wodward K nethod Co synt heses of
peptldes is the protectlon of any reactive gigde-chain groups of the am no
acids with suitable protegting groups. U ti ®ly these protecting groups
are renoved after the ded ) 8d pol ypepti de in has been sequentially
assenbl ed. Al so common i i i

am no acid or N e t@g
fol | owed by th@dg

at the carboxyl group
o-protecting group to allow
subsequent reacti pl ace at | ocation. Accordingly, it is
common in peptide s esis that an int®rnedi ate conpound is produced which
contai ns each of the am no acid residues Iog@@gd in the desired sequence in
the peptide chain with vag@gus of these resi @lues having side-chain 30
protecting groups attache "hese protecti roups are then comonly
renoved substantlally produce the desired

resul t ant produg@) 0

'\

R)n
TENT ,
(o}
_— (Rd)n
— (Rd)n (Rd) N
(R N S
\(K\ Y, N__ Y7/
o) ,
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Sui tabl e protective groups for protecting the a-and - am no side chain

groups are eWos94P856ed by  benzyl oxycarbonyl (CBZ), PCT/US99/06410
i soni coti nyl oxycarbonyl (i NOC), 0- chl or obenzyl oxycar bonyl
(2-d-CB2), p- ni trobenzyl oxycar bonyl [err] 35

met hoxybenzyl oxycar bonyl (Owe)], t-butoxycarBonyl, (BQC)

t - anyl oxycar bonyl (AQC), i dyoxycar bonyl  J=adamat vl oxyear bonyl ,

2- (4- bi phenyl ) - 2-(RfRpY, ) % net hoxycar bonyl
(FMOC), nethyl sul fo-n ‘ ' roacetyl, phthalyl, 48
fornyl, 2-nitrophenylQul pite /'(NPS), hi not hi oyl (Ppt),
dlnethylophosphlnothloys (Mpt) and the |ikeg”Protective groups for the
carboxy functional group are exenpllfled by; benzyl estér (0OBzl),

cycl ohexyl ester (Chx), 4- t-butyl ester (O Bu),
4-pyridyl methyl ester (OPig is often desirable that
specific am no aQRﬂF ch Egg 'ne &%) ,ne possessing a
functional group ot k\ 2} o and are protected by a
sui tabl e protective Séshp. or/ exanpl e, th$ﬂ\ ' group of argini ne may
be protected with nit - toluenesulfonyl nzyloxycar bonyl ,
adamant yl oxycar bonyl, p- nethoxybenze gsulfony

, 4- met hox§E 2,

6- di net hyl bé)"li@membérfamngalh hditro) gr htmacysletseleatest fryph;phenysul f onyl (Ms), and
the like. The 10 thiol group of cysteine may be protected wth

p- met hoxybenzyl , - ﬁgéi am nonet h Z hyl car banoyl e,

4- met hyl benzyl 2, I nb) etc,, and]t he hydroxyl group
of serine can be { - but )ratet t et rahydr opyr any
and the like. Stewart i des eckJ nf ormati on
regardi ng procedures for 15 ‘ preparing peptides. Protecti & of a-am no
groups is descri on pages 14-18, and side-chain bl ockage is described on
pages 18-28. A fgﬁ?;be protecting groups for am ne, hydroxyl and

sul f hydryl f@ﬁhﬁgg:iJLf\provided on pages 149-151.

Compounds containing the foregoing préferred 5-member aromatic heterocycle and 9-
member aromatic heterobicycle, 1 and 2 above, as aromatic groups D are preferred as LFA-1
5 specific antagonists, while the 6-member aromatic hetero- or homocycles of 3 above are: preferred. -
as D groups suitable for inhibiting both LFA-1 and Mac-1. In this latter case D is preferably
substituted with a hydroxyl or precursor thereof.

(h) Preferred substituents of D are one or more groups selected from; OH, NHp, SOoNH)>,
SO2CH3, CH3, CH20H, CN, CH3-C(=O)NH-, NHZC(=O)-, NHCONH?y, CF3, C1-Cg alkoxy and

10 halo(F, Cl, Brand I).

Exemplary preferred compounds of this invention include:

H
_N
/ ' NHz
OH 9 OH 0 o
H .

. N OH

N ¥ :

Z o
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After the desired am no acid sequence has been conpleted, the internedi ate
pepti de |swoysnussd fromthe resin support by treatnent w thparagesgedaio such
as liquid HF and one or nore 20 sul fur-contairing scavengers, which not
only cleaves the peptide fromthe resin, but also cleaves all the remaining.
si de-chai n gt ecting groups. bl | quing HF cl eavage, the pepE;de residue is

washed wi tHNethgr, and extigcted frJQm o resin by washing wyth queous
acetonitrile 0 acehic 3 (ﬁfer ly i rder to av g
resi dues in tQesQl yNeptid for exawl e\ allkylatidh o hi Bni

cysteine, and tyrolfi ne residues a thio-cr&ol SC&Venger m xture
25 is used. O heo CGeneral Procedures The peptid metic conpounds of this

invention may al so be conveniently ﬁ%epared by the nethods fo& pepti de
synt hesi s described in nnnographs h as (' Principles of bdé£§
| ag, 2nd Ed., 1993; " t hetic

Synthesis, M Bodanszky,

Peptides: A Users QGuide", ) ant, 3@H Ed, VV H fre n and Co.

1992; and references sit 19 E : ¢ oKl | y known to
i fivention that

one skill NN the aﬂt $ynthhesills of
are pepti Y f A i %8 @tandékd am de bond
prepared by extension of

| i nkages between t or nore anrne aC|ds) may bg
t he net hods described in Exanples 6 antl by the general synthetlc nmet hods

described in "Conprehensive O gagg Transformations”, R 35 Lar ock,
VCH Publ i shers, 1989, and by net s generally known to skrIIed in the
art. For conpounds of Caim1l whergythe am de Iinkages -NH-) are

replaced with am de isostere (A9={inkages such as; [err] err

49 and - CH2- SO, am de bond r epjNdci ng -=thods known on eart are
enpl oyed. The follomnng refe e d mele |1 sostere
| i nkages whi ch |n |esH Sfjatol a, A F.
Vega Dat a 1(3): on ®rgl RePiew) (Mar

’

o,
HN "0
0
OH
N
H
o}
ct




1983), Spatola, A F., in "Chem stry and bi ochem stry of Am no Acids

Pepti des andWe49B36s", B. 5 Wi nstein, ed., Marcel Dekker , PCEWSHHM6HI0 P,

267 (1983); Morley Trends Pharm Sa. pp. 463-468; Hudson et al. Int. 1.

Pept. Prot. Res. 14:177-185 (1979) (-CH2NH, -CHCH2-); Spatola et gl., Life
| %Qio

 Sci. 38:1243-1249 (1986) [err] Hann J. Chem Soc. Perkin. Trans. 314
(1982) (-CH=CH, cis and trans); Alnguist et aL., 1. Med. Chem
23:1392-1398 (1980) (-C(--O-CH2-); Jepmhngs-White et al., Tet rahelaN tt

23:(1982) (-C(=0-CH2-); Szelke et alg Appl i cation No. 45665 (19

Chem Abs 10 : 9739405 (1982) [err] Ho aday et al., Tetrahedron LetNZ

'~ 24: 44014404 (1983) (-C(OH)-CH2- ); Hruby®ife Sci 31:189-199 (1982) .0
(-CH2S-); Cho et al., Science 261:1388-13®5 (1993) (-O C(=O - NH )HNSﬁ'edsman
. et al., Biochem Bi ophys Res Conm 162(83):1126-1132 (1989) (-C(=S)-
- Calcagni et al., Int, J. Peptide Prptein Res. 34:319-324 (1989)
(-S(=0 2-NH); TenBrink J. Org m 52:418422 (1987) [err] 15
Schene | illusPfates one synt et| approach €hi ch provides dce
unnat ural am acid si deeha or substi

|. The net how ges flor Yerrl-aly! atio ,t he,' gl 2 ai n
usi ng a sol i dip#ras 832 gln a dcdnmer ci aN| ap®e _gechi ne, Osuch as
ar Argonaut Nautilus 2 [e r] The foll ow ng repreent atl\Fé "R' groups

can be introduced int® the LFA-1 antagonists by the @l kyl ati on schene
above: 50 [err] 5 When "R',of Schenme |I is an al kyl am ne, prepared
L XQ P

fromthe amno acids lys. orn o APA, reduction of the representative
- nitriles above or prepared fromthefprotected (e.g. FMOCO) am' noal kyI

hal i de, synthetic routs are avail giNHe to make derivatives cI udi ng
. urea's, carbamates, i sides and spl fonam des by known proge

5\/“1#(1):” oo J@JYSJXL'

H .
.,/ ﬁ( 2L
O
N “H o)
H O H H N “H
HOO\/N o HCQ\’NWKéJH o
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Schenme Il illustrates a solid phase approach for producing these

derivati vegy®bo/dossd €rrl 15 Urea's made accordi ng tperacsde/ibarh! can
be synthe5|zem??ron1representatlve comerci ally avail abl e i socyanat es,
RNCOCs, including the follow ng: 51 10

[err] Carbanates (of the oppo§it orlentatlon to Schene |1 Ha), anldes and
sul f onam de syntheS|zed ah Il c be nqdé &
representa % C|a avaHl a Ie 'sguzggFlw d [Brr] |nclud|ng
t he follomn gf] Schene 3 gener synthetic

route for aIkyI Ilﬁker L, for dichloro-subgtituted 5 benzoyl - am no
aci ds or der|V|?a:- thereof. The key |nterneg¥j?e in this approach is the
i odo, dichl oro-beg | -AA (4). Schene 111 & Key
internediate (4) is coupled to a variety of 2l kyhes to produce al kyl

| i nkers of various |ength. For exanple a 3 carbon |inker can be de by
coupling (4) to alkyne internediate (5) prepared according to 11 a.

N
OH o _NH ? Ho - M
H OH
Cl , Cl o
, o
0O 0\/\
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53 [err] (5) Schenme IV illustrates the synthesis of both substituted or
unsubsti t ut eWwod%4a886 and substituted al kyne linkers. 5 PCT/US99/06410
Scheme IV [err OH 10 A 4 carbon linker can be made by coupling (4) to
al kyne internediate (6) prepared according to Schene V. Schene V'&err] 54 .

[err] Schemes Vla and VIb illustrate the synthesis of substltuteﬁ
unsubstituted al kane and al kene |inkggs of 3-5 carbons |ong- Ia
[err] 55 ¢

(o) . 0] =

D Methods of Making

- One method of producing LFA-1 antagonists involves chemical synthesis of the "peptide" or

peptidomimetic. This can be accomplished using methodologies well known to those skilled in the
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[err] 10 Schenme VIII illustrates the synthesis of a 3-5 atom

di ether |i Qkpgorqobgre n is 1-3. Internmedi ate phenol (7) may @bqﬂjggg,om@d in
t he synthesis of nonoethers described below 56.  Schenme VIII

CO2Me [err] 5 Schene I X illustrates the synthesis of a 3-5 atom rmnoether
| i nker s waet (ece/Stewartiang Young, Seliddlase PeptighSyntiksis( PiercahemicalsCoe Ripdkéoy & dL i(1984)Ni S

et hod, [ et ruofh ko 308S092 Kl L3l GESalimpynt oot o of 2 atom

al kyl linkers where the rou aromatic ring.
Preferred ri ngdtWiflp aprrediate mﬁﬁpec enefﬁhemmw!s@hMaMam@eymem 5

is Oor Sopgilor @iord iamide!PCh&lider BoRdN Aid Ehts FHCHE bnkiBrtd PPtidomimetics.
5  Peptidomimetics of the invention may also be conveniently prepared'using solid phase peptide
synthesis (Merrifield, . Am. Chem. Soc., 85:2149 (1964); Houghten, Proc. Natl. Acal. Sci. USA 82:5132
(1985)). Solid phase synthesis begins at the carboxy-terminus of the putative peptide by coupling a
protected amino acid to a suitable resin (e.g. chloromethylated polystyrene resin) as shown in
Figures 1-1 and 1-2, on pages 2 and 4 of Stewart and Young supra. After removal of the o-amino
10  protecting group with, for example, trifluoroacetic acid (TFA) in methylene chloride and
neutralizing in, for example TEA, the next c-amino- and sidechain protected amino acid in the
synthesis is added. The remaining a-amino- and, if necessary, éide—chain—protected amino acids are
then coupled sequentially in the desired order by condensation to obtain an intermediate compound
connected to the resin. Alternatively, some amines and acids may be coupled to one another
15 forming a peptide prior to addition of the peptide to the growing solid phase peptide chain.
The condensation between two amino acids can be carried out according to the usual
condensation methods such as the azide method, mixed acid anhydride method, DCC (N,N*-
dicyclohexylcarbodiimide) or DIPC (N,N'-diisopropyicarbodiimide)methods, active ester method
(p-nitropheny]l ester method, BOP’ [benzotriazole-1-yl-oxy-tris (dimethylamino) phosphonium
20 hexaﬂuorophosphate] method, N-hydroxysuccinic acid ilﬁido ester method, etc,, and Woodward
reagenthethod
~ Common to chemical syntheses of pephdes is the protection of any reactive side-chain
gfoups of the amino acids with suitable protecting groups. Ultimately these protecting groups are
removed after the desired polypeptide chain has been sequentially assembled. Also common is the
25 protection of the a-amino group on an amino acid or a fragment while that entity reacts at the
carboxyl group followed by the selective removal of the a-amino-protecting group to allow
subsequent reaction to take place at that location. Accordingly, it is common in peptide synthesis
that an intermediate compound is produced which contains each of the amino acid residues located
in the desired sequence in the peptide chain with various of these residues having side-chain
30  protecting groups attached. These protecting groups are then commonly removed substantially at
the same time so as to produce the desired resultant product following removal from the resin.
Suitable protective groups for protecting the o-and &- amino side chain groups are
exemplified by  benzyloxycarbonyl (CBZ), isonicotinyloxycarbonyl (iNOC), O-
chlorobenzyloxycarbonyl (2-Cl-CBZ), p-nitrobenzyloxycarbonyl [Z(NOs], p-
35  methoxybenzyloxycarbonyl [Z(OMe)], t-butoxycarbonyl, (BOC), t;amyloxycarbonyl (AOC),
isoborrnyloxycarbonyl, adamatyloxycarbonyl, 2-(4-biphenyl)-2-propyl-oxycarbonyl (BPOC), 9-
fluorenylmethoxycarbonyl (FMOC), methylsulfo-nyiethoxycarbonyl (Msc), trifluorcacetyl, phthalyl,
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OH Schene Xl illustrates the synt hesi s of 3 atom am noal cohol |inkers where
the distyl gwoweays® is phenyl or het Scheme XI 5 Beta hydr oxyPEHyFHe064e
produced via the reaction of a primary or secondary anmine wth epoxides.
Epoxt des. ar 6,231 | ubfiRRhithei HHRA kAP plborfioy o bty RbnbISR AR
H 10 (Mpt)&‘amhdmﬁliké(l | illustrates the synthesis of 3-5 atom oxadi azol e

| i nkers where th
are prepared fro%, 5%Pnat|onqmgk§yﬂ§%laq?r§uﬁ ?ﬁmn acen%‘at ed
car boxyl ic avclqheuﬂmr GhRy4nitrobengylester QW@uwyﬂ?rdQM%ﬂméﬂnﬁwl ester (onc)

conveni egt | Y, Rrifd ke dt &Imﬁﬁauaaﬁ%lspaﬁfanﬁn&a&asl Subh W ix@mméd?eéh’\laadﬂi%@rme
_OH [err] 59 [err] Scheme XII| illustrates the synthesis of 5 ato

ami not et r az drossEssng Ak Bneticpplgraup plberthan W“lj’r%'&rf”bﬁ‘yl BEOYPS ApR Protgeted, By a suitable

Scheme Xl || protective group. For example, the guanidino group of arginine may be protected with nitro, p-

toluenesulfonyl, benzyloxycarbonyl, adamantyloxycarbonyl, p-methoxybenzenesulfonyl, 4-
methoxy-2, 6-dimethy15enzenesulfonyl (Mds), 1,3 5-trimethylphenysulfonyl (Mts), and the like. The
10 thiol group of cysteine may be protected with p-methoxybenzyl, triphenylmethyl,
acetylaminomethyl ethylcarbamoyle, 4-methylbenzyl, 2, 4, 6-tri1hethy-benzyl (Tmb) etc., and the
hydroxyl group of serine can be protected with benzyl, t-butyl, acetyl, tetrahydropyranyl and the
like. '
Stewart and Young supra provides detailed information regarding procedures for
15 preparing peptides. Protection of o-amino groups is described on pages 14-18, and side-chain
blockage is described on pages 18-28. A table of protecting groups for amine, hydroxyl and
sulfhydryl functions is provided on pages 149-151.
After the desired amino acid sequence has been completed, the intermediate peptide is
removed from the resin support by treatment with a reagent, such as liquid HF and one or more
20 sulfur-containing scavengers, which not only cleaves the peptide from the resin, but also cleaves all
the remaining side-chain protecting groups. Following HF cleavage, the peptide residue is washed
with ether, and extractéd from the resin by washing with aqueous acetonitrile and acetic acid.
Preferably in order to avoid alkylation of residues in the polypeptide, (for example,
alkylation of methionine, cysteine, and tyrosine residues) a thio-cresol and cresol scavenger mixture
25 is used. '
Other General Procedures _
The peptidomimetic compounds of this invention may also be conveniently prepared by the
methods for peptide synthesis described in monographs such as (“Principles of Peptide Synthesis,
M. Bodanszky, Springer-Verlag, 2nd Ed., 1993; “Synthetic Peptidesi' A Users Guide”, G. A. Grant,
30 Ed, W. H. Freeman and Co., 1992; and references sited Hmrein), or by other methods generally
known to one skilled in the art. The synthesis of compounds of this invention that are
peptidomimetic in nature (i.e. contain other than standard amide bond linkages between two or
more amino acids) may be prepared by extension of the methods described in Examples 6 and by
the general synthetic methods described in “Comprehensive Organic Transformations”, R. C.
35  Larock, VCH Publishers, 1989, and by methods generally known to one skilled in the art.
For compounds of Claim 1 where the amide linkages (-C(=0)-NH-) are replaced with
amide isostere (Ai) linkages such as; (-C(=5)-NH-), (-S(=0)2-NH-), -CH2-NH-, -CH2-S-, -CH2-O-, -
CH2-CH2-, -CH=CH- (cis and trans), -C(=0)-CHgz-, -CH(OH)-CH32-, -CH(CN)-NH-, -O-C(=0)-NH-
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The key step in the preparation of am notetrazoles is the reaction of a
5-hal 0-1- RIAGH/idesd razole with an am ne. Am notetrazol es ar epdu§PMed160M
the reaction of N bronosuccini m de and sodi um azi de with phenylisocyani de
under phase transfer conditions. [err] Deprotection and coupling at the
car boxyl at 84 FFRfP-t traide bprd zgplpsing metheda khown in therarf ard egwioyed dbs fllotying
Previ ousl Y rdilpincall diSdrin€ PrapRHRISof a'ﬁxcidé\@&?e?e fﬂ&ﬁkﬂ%{ {)\r g%hﬁéeha redndihet Og 15

Superior imunosuppressive effica 'S seen : nent regi nen at
uses ear | ymeistefc Speplavi-Fn VegarPaim 1@k Reptide Backbone Modifisatinns't (Gensiral RepigwhMar
extended t 1988y, BpuAbla, i.E i AnemBiry AR BioeHenistly 4 Qhind Atmlveﬁéaex and ol B
ant agoni st _used in EhI]e t hod lgf this invention i! formulated by mxing it
at anbifent “@Eﬁ‘ﬁ’@r ’ %‘“33’@?‘% Bk Po#62 (1988): Medlew TrepdsePhorans ﬁfzecrpd‘&gﬂég of
purity, W HiadsdR et al.[Hhey b Pept.CRgbtCcRes.| 14:1 27188 [pioad)| (EZ!-S;NHJ LHHCH,-)Spatofadét i, 2ifSsd. hat
are non-toxic to rﬁgtiwg)i ents at the dosages and concentrations enployed. The
Cis

pH of the P&WRAH1247 G AR InFhemotoc Reding Braws. E7314 (1982) &~H= and
trat o i Btageqh y . _ 3t
concent r at {&3); Aimgibtad ) f tMed éﬁenprz@iééﬁé}iﬂsy?ésgﬂ@m%@g b %Wgﬁg%&l 0

about 8. Fornulation in an acetate buffer a odi nent
60 The Tamhedrom hatb2(1282) (-€(50)-CHe-):lfaelke ¢t al.SERAppliratdn No.s15665i (1982) Cher-Abs

ant agani st . ' WAV ) red sol.i d i 11.0]

Yophi i 5 Pas s cCor) ) BRY o, oy LACHRAR AF Bossh bR e o1
conposi t i oy HwiHylLifbsxi S1c189A99e(1980), (-CHSSEChon ., Bewvick 261 B0 B0k (1998) {-@sti-ORNE-
consistent with googl rre?i cal {,)ract i ce._ Factors for consideration in this
cont ext i n¥ PR ¢l fiachercBieritys Res Corn 1623811261132 18R CEPNHar Caleagmizgf al.
manmal - bei ing J.(Peptidi Brokein REse 383193240895 ES(EO)LNEL);QlenBrit, J. OFY. Chetltisp418.83 (9988, t he
cause of t_té%zgici)_sor der, the site of delivery of the agent, the nmethod of

15 Scheme I illustrates one synthetic approach which provides access to unnatural amino acid
sidechains particularly for substituent T of Formula I. The method provides for a-alkylation of the
“glycine” sidechain using a solid phase approach on a commercially available machine, such as ar -
Argonaut Nautilus 2400. '

Scheme §

j\/ﬂ o z;%mp | ‘—- - OJOK/N
@ —(Wang }-o T W, T o (O

20

. (o} .
o g rons @G- T
@ &K ¢
_ 0
HONH;XHCI 20%DIPEA NH,
)]
Br HO . fn,ou .
‘;\_@__(OH HBTU, HOB! O /@\/n\r@&ﬁ X
25 HO %> DIPEA NHgt 2, SS%TFA L HO X o

The following representative “R” groups can be introduced into the LFA-1 antagonists by the

alkylation scheme above:
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adm ni stration, the scheduling of adm nistration, and other factors known
to medi cal pwe®biMesseners. The "therapeutically effective anpuRCT/G§99{0f440,
antagoni st to be adm nistered will be governed by 10 such

consi derations, and is the mninum anpunt necessary to prevejt, ameliorate,

or treat the LEAgl-nedi ated di sorder, including treating rheunatoid
arthritis, mJIes osi s, t hma, riasis pi cal | yf
systemically eduey fl A ses, \| &g e of
i munostinul ant§, preéventing an inmyn _resp‘mfs,e tthat wopl d™result ,in
rejection of a graft by a host or vice-versa, or prolonging survival of a
transplanted graft. Such anpbunt is précgerably bel ow 15 the anbunt that is
toxic to the host or renders the hqs ignificantly nore susceptible to

infections. As a general proposition,\the initial pharmaceugycally _n

effective anou f the L ant ago a 3 st ergd par eral | yPer dose
will beint Hof 0l to ngé&glof en body weilht per
day, with the typi gal initial g ange W, LFASY ant a0#T st sed beid 0.3 to

15 ng/ kg/ day. 20 , The LFA-1 antagonist/is adnini stered. by an?"d
sui tabl e means, jpRcluding oral, topical, transdermal, parenteral,
subcut aneous, igffraperitoneal, intrapulmonary, and intranasal, and, if

desired for | gdal i mrunosuppressive treatnment, intral esional adm nistration
(including pegfusing or otherw se contacting the graft with the antagoni st
before trans ntation). Parenteral infusions include intranuscular,
intravenous, intraarterial, intraperitoneal, or subcutaneous

adm ni stration. 25 A preferred adm nistration nmethod for psoriasis is
topical § N GyHEESRPBPSHEnteYI fsQunt AIRy13n{iRS tRcharidCRom ThE alnif- dciBNy A GRN bs DaPASd
not be, but is optionally fornul ate_?l wi,.th one or nore agénts currentlfé gfed
to prevent &FduftioRa®t thGeTeRICSTIANE? THiFIS APOYS R PreRsFedefampiE, Proteleh derfa YO

arthritis, af@ohlkA-Halidgt s@dets trouts Jard @valiablentol Maked AprikaGitrésOSf Wi inkluding urea's,

gl ucocorticosteroid. .Ln addition . T-cell receptor peptide therapy is
sui tably anc%fé‘]“’i‘f(rgl%st Et"‘ﬁeesraé‘gf/ulkogmbﬂrdg/?ﬁ‘f"°gf‘ iPAT ‘Eﬁ'resSi gns of autoi nune 30

encephal onyel i t i Schegmellfilisirates a sollid phase ppprojch forfppeducing theepd danivatives biT. LFA- |

ant agonjgst may be admini stered concurreghlbyely th or separate from an

i mrunosuppr essi ve agent as defined above, e.g., cyclosporin A to nodul ate
t he i mmunosuppressant effect. The effective amount of such otherd agents
depends on the anopht of LEA-1 antggonist present in the fornwation, the

type of disorder °? t r eat ment ,a\ﬂkgt hes of 383"GF¥™di scussed bﬁ‘e.
o o—Cimw
oo ¥t Clome ,,OO\,NYQE.”
. | > o

o L
"Key Intermediate": OO\,N r(:(lu
H ol O

;; cho 1) ROCOC) g gfgvzc‘
eave e
3 pme O\
_Oyﬁ an " o Lt
2 J_on OH N
O OO WO FT O QY QLY
° o

15 Urea's made according to Scheme II can be synthesized from representative commercially

available isocyanates, RNCO's, including the following:
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35 The various autoi mmune di sorders descri bed above are treated
with LFA- lyadéoadgsy sts in such a fashion as to induce i MunediabRoaE4i6 t O
the self antigen under attack as a result of the disorder. In this regard,
aut oi mmune di sorders resenbl e host versus graft rejection and are treated

with LFA-1 agoni st s4n anal ogous fashi on However, in these disorders
t he pati ent 6 m)untlnga e res se to the target
antigen, unliQRe cas nsp si . Thus, it is
desirable to Nir fg\ i nd ntaln tranlent ustate

I Munosuppr g€si oryby ¢ nvent\oon met ho in s h at| enﬁ . Hp;gd he

conventional use of cycl osporimn A or ot her. conventl onal . i mmmﬂsuppresst ve
agents (al Ofér rOpredeRdB¥dabstititid ariifidcyantes suRSIERP MeSh the a%vegﬂvbﬁgmcfuﬁé. the.
patient until the occurrence of  a period of rem ssion (an absence or
subst anti al st’esseni ng of pat hol ogéical or functi onal i ndlazl a of ¥

aut oi nmune _Agsp $.. The ipwent pAn Wil _te nope ful L t ogd_by
ref erence h@glrowicpg ; @? shot ﬁo @ construed

as |imtingythe ¥yCope of Yheylnve Al | cFiYerat ure cit X1 ondyar e

i ncor por at etichy Nederenced 18CO, Nco NCO NCO NCO, NCO

Exanpl es Exanpl Prepar ati on and Purification of full-| engt h LFA-1 from
293 Cel | s nstTycti on of LFA-I cDNA expression vect &s A pl id with both

t he human la _gerr nd CDIS _Inr | uences,»eac {th a _keparate 15
CW pr onot o p| on 293 c , F\Qﬁs @. ed ol l ows. The
pl asmi d, pRKCD18Y contyai meag Yhe fufl Yengt hoCDY8 ¢ , Was Yyut with

restrl cti onNéﬂzyh@@ HMeP and YGA 1. THRO,pl asni NCO pRINCDIaha, M&Nt ai ni ng t he
full 1gngth CDI thesehzyne Ta t,yl e
@&e%%er@%%t@?&%ﬂbﬂskﬁm r{)r ce caylfaﬁtasgm%hfn the dlk(1

met hyI at e one Sites
f ragment f#mﬁ@h@(W@ﬁ@rémmhwﬁcme CD18 codi ng sequence the
CW pronoter, the antibiotic Scheme IIa

n()

O\,n )ﬂku)\'ro Linker * 1) RNCO
2) cleave

" _R
O )
OH
HO Cl

o
10

Carbamates (of the opposite orienfation to Scheme Ila), amides and sulfonamides

synthesized according to Scheme II can be made from representative commercially available
ROCOCI's, RCOClI's and RSOZCl’s including the following:
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20 resi stance gene and other plasm d sequences was ligated to the
fragment froAVQ 949885 r] di gest cont ai ning the CDlla codi ng seqBEHUSIUI4IL he

CW pronoter. The Spe | and Avr sticky ends are conpatible and were

| i gated together. The Hpa I and er | ends are both blunt and were |igated
together to genergte the [err] atb plasm d. Ceneration of LFA-1
expressing 293 ce I|ne 25 A cel el iane expressi ng-hyrag LFA-1 was
generat ed by cotra sfect ells th alasnid (p LFA“,J

cont ai ni ng th en for the aL ( and b ) Bsubunits
t oget her wlta étp Wit éh e;nc@desc esn;j“@nce Pander the
control of the RSV pr ofrot er,” usi ng ‘previ ously descri bed net h'o (Bodary,
Napi er and McLean, J BioL Chem 264, 32, 18859-18862, 1989) Upon growh in
the presence of 0.8ng/nml of G418 foy 20 days a 30 p,l,ﬂ ation of drug
resi st ant ceI was sel ected for <1 express , ig two col or FACS
(fl uoresence i vat ed «cel | «s /@g @onal t| b i es | rected
agai nst the g subpmi t (%ores el |sQ)t pcw at eI ed nocI nal

anti body cl og® 25. catHa ue # @ ARG, 9 or . 0
subuni t - conpl ex (Phycder ythri'n | abel ed VHMR3. ) (M—|M23 ant'l body r ef erence:
Hldreth JEK, and A u t JT nmunol , 134, 3272 3280, 1985) After three
rounds of FACPS a c| ulation was isolated (clone 19) and
receptor nunb to be gpproximately 106 LFA-1 per cell by
Scat chard anal oI i ne Vi&®grown under serum free suspension

culture conlelons to gene ate cend ?Jellets for the purification of LFA-1.

Cel | Extraction GHlem Qﬁgﬁﬁﬁl 2 ekl
pel | et \;,)\'Srlas suspel&cliped el n‘EFs \r/f%lnums ofﬁé%%rgﬁg}%ggﬁzq%bnk%hgﬁéﬁﬁ;nﬁﬁggfﬁd
ng/ M apt ot iPARAR mo acidssorflprigitaves therepky Hlﬁ‘rlﬁgeme iatBini thisrappioactt is the iodo,
appr oxi mat eldgch@ebent@AA@L e a uni f orm suspensi on was obtai ned, the cells

wer e honogeni zed at approxi mately 2-0,0(;0 rpmfor 1 m n. Phenyl net hane
sul fonyl fluoride (PVMSF, 100 mMin chen

OH COzMe COMe
Cl cl 1.HCL,MeOH
1.Boc,0,NaHCO; 2.NaNO,,H,80,
2.T$0, 2 6-Lut|dme 3Kl
3.Co Pd(OAc)z,dppp
E
N t;NMeOH,DMF
Lil
Pyridine
o] o R _ COzH
' )\ . i Ct Cl
N COzBu H:N” T~ CO'Bu
| ci @ EDC,HOBt,DMF
10 Key intermediate (4) is coupled to a variety of alkynes to produce alkyl linkers of various

length. For example a 3 carbon linker can be made by coupling (4) to alkyne intermediate (5)
prepared according to Scheme Hla.
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5 i sopropanol) was then added to the honogenate to a final concentration

of 1 MM aRrgp bhpgkpnogenate was centrifuged at 21,000 x g f asicrGs9sless18he
supernat ant was di scarded and the pellet suspended in a volune of 1% Triton

X-100 (ultrapure)/0.15 M NaCl/20 mM HEPES/5 nM [err] ng/m aprotinin/1 mv
PVSF pH 7.4 equal to the volume of s&chemedllauffer above. The cells were
honogeni zed b5,1,efly at about 8000 rpeyw th the Polytron.thenygl aced 10 on

a rocker for 80 m n hept wag centrifuged as above anfl the

super nat ant gawe ﬁ‘t P

of cell ext were Foa r ordto a‘;gggl‘lf—r'ect
pe ey, Gt T“BT"E'F é)d |n . Neon 2EGTTMF 15 My & M

col um ( Phar
was | oaded, the colum as washed

HEPES/ 5 mM [err] pcﬁ 7.4. Once the sanpl
15 with equilibration buffer until th& A280 un reached basel i@ LFA-1
was eluted with 0.5 M a- rrethyl mannosi de 'in equilibration bygfer. To

maxi m ze r v |ut | t he .LEA- tarted tqQ appear,

the col um 56‘&3% ellgléﬁsg éll1 es’f ﬁftbgﬁ'ﬂﬁ"g%‘{]?rf“é'f“bt‘mﬁﬁé fs a9 sybsltupeds yned. Q
Sephar ose dlkyneiiinkelshe [ entil eluate was diluted with an equal volune of 0.1%

TritongX-100/20 mM HEPES/ 5 20 M [ g JEF] A% 7-4 and loaded at 15 cnfhr onto
a Q Sepharose Hi gh Perfornmance col urmd% armacia) equilibrated in the sane

buffer. After the sanple was |oaded, the colum was wasfled fi thg
equilibration buffer until th'@(l’ma@znmappr J heR with 1%
octyl gl ucoside/ 20 mV HEPES/ So b 8o} MM e it o 100

Q to 0.3 M Nad

was renoved. Tt}g LFA-1 \fg\@s el uteél wth a 5
gradient in the sane buff Fractrong v aral yzed bf) SDS PACE and
t he peak fractions pool ed and stor ed frozen at 0= C. Example 2

| CAM 1-i mmunoadhesi n Pl asm df or expression of aokhuman | CAM 1-i mmunoadhesi n
A plasmd for the expression of a human | CAM1 | noadhesi n was
constructed and 30 naned pRK. 5dl CAMzl g. Thi s pl{asiises komoai ns; a CW
(cyt omegal ovirus) pronoter and enhancer region, ar28P8 pronoter for making
ri boprobes, the five i munoglobulin-like domains qf

\

A 4 carbon linker can be made by coupling (4) to alkyne mtermedlahe (6) prepared according to

OH

Scheme V.
Scheme V
OH O'Bu
1.CH,ONHCH,*HCl
EDC,HOBt.DIPEA C')Me
2.Isobutylene. H,SO, N
Vs oM # ~
o]
1. Hy/10%Pd-C
2.DIBAL



|CAM 1, a six amno acid cl eavage site recogni zed by Cenenase (a

genetical .y awQpaeossed form of subtilisin), the Fc regi on fronPRUMSANYH
an SV40 early pol yadenyl ation site, an SV40 origin of replication, a
bacterial origin of replication, and a bacterial gene coding for ampicillin
resi stance. 35 TM s plasnid was constructed?®sing fragnents from

two ot her plasm ds. The rst plasmd, | is a pLasmd fér the
expression of full-I en CAM 1. The foﬁg'éigﬁhﬁg t f ners were used to

generate a fragnent co z e Y veTTmumoytobk [ dehai ns of

| CAM 1 by 63 PCR 1) a ¢ybp fO®™ward primer which is honol pgous to a
portion of the vector sequence 5 of the |CAM1 codi ng sequéhce -5 TGC CIT
TCl CTC CAC AG 3' Schéile @) illastrhftb fhelspiithdsi of st bttt Mikdhe hiid NRyHRIARGYS to 7
amno acids at the 3' end of Ig-I1ike d?@i n"g and cont ai ns’ sequence codi ng
for a protease cleavage site - 5 GG TERS'ERAVEAG AGT GTA GTG CGC AGC CTC
ATA CCG GGG 5 GGA GAG CAC A 3'. The PCR reaction used O.d[erg]grof [err]
1 [err]l forward priner, at 10 OO/ m, 2[err]l reverse pring
0.2 mM each dATP, dCTP, dGTIPpdemg,cdTTP, 0.4 mM additi onal

NTX SENT

pol ymer ase buffer (New Engl a@EA*’Bﬂcﬁ‘%s), any mer ase, at 2
units/[err]l (New Enmgl agd Biolabs). The rea at 98" C for

5' then cycled 20 tinmes through.the fol Mowi ha. npéfatures: 98 C 1", 980 C
10", 60 C 1", 60[err] C 1, 72[err] C 1", 72[err] C1 . 10 The reaction
was extended for 20" at 72C before being held at}]fy & @ugpni ght This
reacti on produces a 1579bp fragnent which was puf2fiaed usi’ng Q aqui ck-spin
PCR purification kit (Q agen) and digested with {estriction$enz§nesg d al
and Dram (New Engl and Bi ol abs). The resulting 1515bp frag M I
purified on a 5% acryl anmide gel in Ix TBE, electroeluted i '1x NBE°#nd
purified on SpinBind colums (FMJ). This iSe 2YUEN ks the first
5 i nmunogl obulin 15 dormai ns of I1CAM 1 and tnenase cl eavage site. The
second pbasmi d, trkcfcgen, is a plasmd for the#expression of the TrkC
i rmunoadhesi tad 1N ' ¢l eavage Si.t This pl 1d was
di gest ed wi t%h%g% V?il l\ég’\%ﬂ%ﬁh St sﬁn%e&xg gfss%bs(ﬁtu%e’y ar%e unsubsgfubed a'lkang an%arﬂene
linkers of 3-5 carbons long.

Scheme Via
oBy OH ¢ o R
PAPPYCL X
%;k EuN, EtOAc N7 coH
Z + @) —
= v cl
OH
TFA,
Et,SiH
OH g 0 R
A
(o]
10
Scheme VIb
Ot8u
Pd(PPhy),Cl,
+ @ %;:\ EgN. EtOAc

OH
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Bi ol abs) conpletely. This material was then digested with Dralll (New
Engl and  Bi oygRghegdsi Ng sub optimal anounts of the enzyme sucpctpgbosdssfee! | €S
of partially cut fragnents was generated. The 20 . desired 5378bp fragnent
was isolated on a 0.6% GIG Agarose (FMC) gel run in 1x TBE (BRL) and
el ectroeluted in 0.1X TBE. fThefmatferial was extracted first wth butanol,

' cipitated with 0.1 volune 3M NaAcet at e,

pH 7.0 and . Whi $%Rect or fragnent contains all of the
plasmd fe Leabavesgxcept the first 5 i munogl obulin domains of
| CAM 1 and 2% cl eavage site. 25 The two fragnents
descri bed above weré conbined in an insert.vector ratio of 3:1 using
approxi mately 50 ng°5f vector in 1x ligase buffer and 2 [err]l |igase at

400 units/ Al (New Engl and Biolabs) for 2 hrs. at roomtenperature. Half of
the reaction was transf ¢u: Wo R8s MVR94 conpet ent cells by standard
nmet hods. Generation of | 1-i nmmunoadhesi n expressing 293 cell line 30

A cell line expregsing f'he | CAMSL-| ¢ adhesi n was generated by
transfecting 293 fells with a CONA & }Iﬁjng the five immunogl obulin domains
ream from | hunfhin E€Hsequence (pRK5dI CAMGl g, )

of human ICAMl @

together w th pRRYeQ ~as preryiQusky described for the LFA-1 cell line.
Upon sel ection in 0.8ny/ (418 individual clones of drug resistant cells
were isolated. Culture s@pernatants fromthese clones were assayed for
expr essi onsdémé VIRt ilfustreés the ivihesitof a 3LarboRAIRA BAILE GihBrePB” 5k dBfbthyl Silboktuted

pol ycl onal . ant iliglg&ilgs di tect ed against the human Fc (Caltag catal ogue #
H10507, Hlbe%‘ﬁ'. L EMBEE cel | 1ine expressing approximately | nmg/ m of

| CAM 15 i mmunoadhesi n, as neasured bychemeBI SA, was found to react with a

nmonocl onal anti body (AMAC cl one 84H10, catal o # 0544) directed agai nst

human | CAM 1. - This cell |ine was grown under 64 serum freeuncul ture
. . - D - - .
conditions and cul t9re super nat ant s harv for purification of the
| CAM 1-i munoadheshn
HC==CMgBr
—— -
Pd(PPh;),Cl,Cul
Et;NEtOAc on
CHO HyC
1. H/10%Pd-C
2. TBDMSCI
imidazole
OCH3 OCHa
coMe LTEO,2,6-Lutidine ' OH
2.CO. Pd(OAc),, dppp
__EyN, CH,OH. DMF
oTBDMS OTBDMS
1.n-Bu,NF
2.BBI'3
R
OH /L ' oH o R
co. 1. HeN COZ'Bu l .
H EDC.HOBtDMF )\cozu
Y QL
OH . . OH
10 Scheme VIII illustrates the synthesis of a 3-5 atom diether linker where n is 1-3.

Intermediate phenol (7) may also be used in the synthesis of monoethers described below.

56



Exanple 3 | CAM 1: LFA-1 Receptor Binding Assay 5

(protei n/ prowei99/498%ay) A cartoon illustrating the forward forPEE/USS/068
human | CAM 1: LFA-1 Recept or Bi ndi ng Assay (PPFF) is provided in Figure 2.
Conpetitive inhibition of the CDIla/ g 1 interaction is quantitated
by addi ng known anounts of i nhibitors “5¢t8F dt'hg to the two protein/protein
assay systens descrobed bel ow. 10 For wgede Format LFA-1. | CAM 1 Assay
(PPFF): Purifieg fu I-I@n th recombiglantihungn LFA-1 protein isf¥uted to
2.5gtg/m in 0.0 i Fepes, ?" R%:CI M\Ahémg'%g 96-ane| | adies
(5014/well) are c@atgd o 0 f washe h wash
buf fer (0.05% Tweeny 20 |n3%mgbl ocked for 31BBrat roomte ure with
1% BSA in 0.02M Hepeg, 0.1 and 1yebeMhClAMIEERERSs are wabhed. 15
50t|/wel|l inhibitors, .appropriately diluted in assay buffer (0.%% B®A in

- 0.02M Hepes, 0.15M NaCI and 1nM MhCl2), are added to a 2X fi nal

: concentration and i ncubated for Ih at roomtenperature. * Pﬁ“‘

- of purified reconbinant human 5 domain CAMIg, diluted to 50 'n assay
~ buffer, is added and incubated 2h at roomtenperature. Plates ICQS'RMEhed

. and bound ICAMIg is detected with Goat anti-HulgG Fc)-HRP for 1h at room

- tenperature. Plategnare washed andcdevel oped with 20 = 100[ err [{P*¥el | TMVB

- substrate for 10-3Q" at roomtenpernatu

Eng Col orinetric devekopAagntci s
 stopped withl 100[€ r}l / wel | rea%ﬁ&%@mﬂﬁsn a pl feader. An
. alternative prote dr ot ei n temd d Eal soaguantitates

; conpetitive inhibit 8-1CAM 1 interaction. PUM2 Anti body
- Capture LFA-1.1CAM 1 Assay (PLM2): 25 A non-function BKo®Kdnger

" nmonocl onal anti body agai nst human CD 8, PLM 2 (as described by Hldreth, et
- al., Molecular Immunol ogy}] Vol .R26, No. 9, pp. 883-895, 1989), is diluted

" to 5gg/m in PBS and 96-wel |l fLkg- bottorred pl ates are coated with
i 100[err]l/well overnight 1'14 T‘Fﬁ’e“‘plates are bl ocked with 0.5% BSA in
: assay buffer (0.02M Hepes YW . and 1nmM MhC12) | h at room

. tenperature. Plates ed W|th 50n1\/bTrI§ pH7 5, 0.1M NaC, 0.05% Tween
+ 20 and 1nM i l ||
“eHan >

Scheme IX illustrates the synthesis of a 3-5 atom monoether linkers where n is 1-3.
Intermediate phenol (7) above is employed in this method.

Scheme IX
t
1.HCUMeOH QBu
2.isobutylene
H380,
(CHz)n — (CH?)n (CHz)n
COzMe
O'Bu

+
DEAD,PPh;

o'Bu
COMH- COallyi
(CHz)n PA(PP h3"‘ (Srin
Ci
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30 MC12. Purified full-length reconbi nant human LFA-1 protein is diluted
to 2,9/ m iwos5deys buffer and 100[err]1/well is added to pl gicagys9@es10
incubated I'h at 37C Plates are washed 3X 50.[er]l/well inhibitors,
appropriately diluted in assay buffer, are added to a 2X final
concentration and i ncubated Ror 30 at 37C. 50[err]l/well of purified
reconbi nant human 5 denmain %Mlg, diluted to 161ng/m (for a final
concentration of 80ngfm)H.Nh acesep buffer, is added and incubated 2h at
37C. 35 Pl at es are ywasiedd.HoBgDMBUnd | CAM I g i s detected with Goat

anti - Hul g Fc) - HR, f oy PAFAt rpomdg enperature. Plates are washed and

devel oped wi th 10|'[|err]I/weII TMB [subsyrate for 5-10" at room 65

tenmperature. ColgaNetric deye . céz%gpped with 100[err]l/well 1M
[err] and read at 4pOnghp) Fder anpl e 4 Human T-cell Adhesion
- Assay 5 \ “(cell attachnent assay) A cartoon

; . 07, Cl. ; . . V) .
illustrating the humap T cell adhesion colorinetric assay is provided in
Figure 3. The T-cell @dhesion assay is perforned using a human T-1ynphoid
cell Iine HUT 78. Goat anti- HulgE Fc) was diluted to 2pg/m in PBS and
96-wel |l plates were coated with 50[err]1/well @37[err]C for 1h. Plates
wer e washed wi tSchepRX illwstratss the Ryndhesis of 21 ntpm alkyl linkerswhentherdistyl geoupi Dhish% BSA
in PBS. 5 10 domain | CAM I g was diluted to 100ng/m in PBS and 1

50[ er r] | / epembgaaropaticsipg; Srefered singg indudy thiogheng, Syrpd, thiazalepnd @xazele] whepe? o
centrifuged at_100 nd 4t he c%g pellet was treated with 5nM EDTA for -5
at 37C i n OB i hcfvadtelectestire Nt washed in 0. 14M NaCl 0. 02M Hepes,
0. 2% d ucose and 0. 1nM MhC12 (assay Isdhémey and centrifuged. The cells were
resuspended in assay buffer to 3.0 x 106¢c/m . Inhibitors were diluted in
~assay buffer to a 2X final concehHgati on and pre-inc ed with 15 HUT
78 cells for 39— room tenper a¥-GHé?NP1@Q[§&lr] |/ wely2 of Ycel | andy

i nhibitors vve&éa ed to the plawtt BEbat ed at 5100 npeypat ure for
lh. 10Jerr]1 \MEL ofdded he pl ates were
. _ lHCECMgBr

- L : Y3'._-Y4
N

, Y | . .
H €Oz Bu YA W
Z1
| Cl OH

o)

cl 0

4 Pd(PPh;),Cl,.Cul
Et;N,EtOAc
Cl 0 i
N CO,tBu
Y3—y4
Y"{: \ “
Z1
OH
1.H,,5%RWAl1,0;
2.TFA
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seal ed and centrifuged inverted at 100 g for 5 . Unattached cells were
flicked out wo%9me83sl at e and excess PBS was bl otted on a paperP€BHE/06410
60[err]l/well p-nitrophenyl n-acetyl-[err]-Dglucosam nide (0.257g to 100m
citrate buffer) was added to the plate and incubated for 1.5h at 37C. The
enzynme 20 reaction was stopped with 90[err] %/ wel§ 50 G yci ne/ 5nv EDTA
and read on a pl atereader at 405nM HUT 78 celll agpesin to:5dICAMIgQg is
measured using the p-nitrephgnyl n-acetyl-[E D %(ucosasﬁ ni de nmet hod of
Landegren, U. (1984) . Ingfundl. Met hods 57,879- 488 Exanple 5 25
T-Cell Proliferation assé(y\ oo : Qi assdy )~ofA cartoon il lustrating
the human T cell proli feratzl on assay|is provided in Figure 4. This assay is
an in vitro nodel of Iyrrphocyte proIQH‘ eratl on resulting fromactivati on,
i nduced by engagene Ts cel pL.or and yaction
with antigen pr ese |ng ce?%es ﬁsge? MTW%]E%‘AA% (él)‘%?fﬁlﬁ 3 Fgmup
M crotiter pPDdisphefilionketos wel I ELI SA certified) were precoated overnight
at 4Cwith 50[err]l of 2[err]g/m of gogl_xh5 g 44 - human Fc (Caltag H10700) and
50[err]1sof 0.07[err]g/m nonoclonal antibody to CD3 (Inmmunotech 0178) in
sterile PBS. The gag¥ivd

HRY af@idh %mmaw,%a&&gg{ o ScEiRualiP hfink. AR

washed tw ce wi.ith PBS and 100[err] of 17 wer'e

for 4 hours ea?xl%effﬁ@wéfsaf%%as%&@mé@owwww (il omigatisy of glkenes). addi t i on of
CD4+ T cells. Lynphocytes from perg¢iphergal 35 bl ood were separaged fg om
hepari ni zed whol e bl ood drawn fro heal hy donors. An alternativp r_ret od
was to obtai rrphol e blgod from hedNy deglor s t hr ough | eukopho i
was diluted 1: 1127th saline, |ayf and cenbeptlfuged at 2500 [p
m nutes on | SM (@ 2g Fi col Re~and 3 sogigum di t ek QOm )
(Organon Technica, NJ). anocﬂt es werecélepl eted usi MTO' d Cell ¢
depl eti on reagent nethod (M/el ocl ear, Cedarlane Labs, Ilgarnbg, Ontario,
Canada). PBLs were

R1 = phenyl, alkyl, etc.
R2 = alt possible C-termini
R3 =H o alkyl

Iz

10 ~ Scheme XII illustrates the synthesis of 3-5 atom oxadiazole linkers where the distyl group
“D" is phenyl or het.

Scheme XII
Oxadiazoles are prepared from the combination of hydroxyamidine with an activated

carboxylic acid under dehydrating conditions. Hydroxyam1dmes are conveniently prepared via
15 reaction of a nitrile with hydroxylamine.
/OH

HONH.CI LCDLies N
RN %__ Re | SR,
EOH.EpN NH2 2.COL 1 eg, 80C leq, 80C. —

to prepare compounds such as:
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resuspended in 90% heat-i nacti vated Fetal Bovine serum and 10% DVSO,

al i quot ed, wapeb/sokgy €d in liquid nitrogen. After thaw ng, celpcgry®bB8s410
resuspended in RPM 1640 nmedium (G bco, Gand island, 5 NY) suppl enent ed
with 10% heat-i nactivated Eetal Bovine serum (Intergen, Purchase, NY), 1nM
sodi um pyruvate, 3nmM L-gl ufjam ne, 1mM nonessential am no acids, 500j.g/m
penicillin, 50[err]g/m streptonycin, 50[err]g/m gentanygin (G bco).
Purification of CD4+ T cetT ai n d by a negative sel ection nethod
(Human CD4 Cel | Recover / g) - 100,000 purified
CD4A+ T cells (90% purit < well were cultured for
72 hours at 37[err]C in 5%X ) ¢ edi um (RPM 1640
(G bco) supplenented with 10% heat | nacti vat & (I ngergen), 0.1nM
non-essential am no acids, 1npHogdi um Pyruvate. J { ts/m Penicillin,

100 [err]g/m Streptomycin, 50[err]g/m Gentamcyn, 10 Hepes and 2nM
Gutanine). Inhibitors were added to the plate at, the inftiation of

culture. Proliferative responses in these culturés were neasured by

addi tion of 1 Yaiei ﬁ-l'hﬂ,_gi hour s
bef ore harvest %%Juc% ceuLstra.']':éthe p%grli%f%#% %szggétgl ve ‘L%ﬁlga{swﬁeasur ed
by |iqui d @I’ eherdgr bdunt i ng (Packard 96 vveI | harvester and counter).
Results are expressed in counts per gihseXificpn). Exanple 6 In vitro M xed

Ly nmphocyt e Cul tThe ekelybsley iw Qhe preparahon Rof CathihGteRazdRY | i€ tthd) Gedchidh 1B € d-halo-l-

| ynphocyt e,respons ay 1s oV gure,5. This m xed | cyte
cul ture nodhsy yite %h é‘ FWB\?I t4 g}tﬁlﬁﬁ"ﬁ'ﬁf"f rg’ﬁ’é‘ﬁ‘ga 8¢ f5n ﬁ\&/ WK
Cunni ngha r’qroxﬁddnd:mmtda et segivimamideotithgphenylisapapideanidat phase &aimhmggnsp ages
157-159 (1978), exam nes the effects of various LFA-1 antagonists in both
the proliferative and effector arns of the haman dn xed | ynphocyte response.
25 | solatjon @f Cells: Mononuclear ¢ell g from peripheral bl ood
(PBMC) were sepa M haRam, ni zed whol 008l awn from heal t hy
donors. Bl ood wap di juted 1.-t-w-th-salline, gred, and centrifuged at 2500
x g for 30 m et R A0 sodlumdlztrlzoate per
100m ) (Orge#fon Technica, NJ). An alfernative nethod was to obtain whole
bl ood from healthy donors through | eu ﬂ'ﬁ'hore5| s. PBMCs were separated as

above, resuspended in 90% heat -

\ﬂ

Deprotection and coupling at the carboxylate to add the left side amino acid is carried out as

OH

DMF

:

10

described previously for other compounds.
E. Modes for Carrying Out the Invention _

15 Superior immunosuppressive efficacy is seen with a treatment regimen that uses early
induction with a high dose of LFA-1 antagonist followed by extended treatment with a lower dose
of antagonist.

Typically, the LFA-1 antagonist used in the method of this invention i§ formulated by
mixing it at ambient temperature at the appropriate pH, and at the desired degrée of purity, with

20 physiologically acceptable carriers, i.e., carriers that are non-toxic to recipients at the dosages and
concentrations employed. The pH of the formulation depends mainly on the particular use and the
concentration of antagonist, but preferably ranges anywhere from about 3 to about 8. Formulation

in an acetate buffer at pH 5 is a suitable embodiment.

60

SUBSTITUTE SHEET (RULE26)



30 i nactivated Fetal Bovine serumand 10% DMSO, aliquoted, and st ok d.in
l'iquid ni.trogery4sdsser thawi ng, cells were resuspended in RPM PCIEARREHP um
(G bco, Gand Island, NY) suppl enent ed WI th 10% heat -i nacti vated Fet al

Bovi ne serum (I n Pur ¢ , u y

L- gl ut ani ne, Llﬁﬁgg‘ggé ?"éﬂ’s °r§1hﬁeo 5spre %'Gglﬁftm'f) ["Eeﬁ‘uaé‘ﬁg?ﬂ%r\fl°’%”6" wi

st rept onyci rbe sﬁﬁfde s hgohd cgemsmwchlﬂyo(lgh hephiliz&b formulations or\iqueus bojuiion® @Yt e

Response (M, E% Fpe way human mi xed |ynphocyte cultures were established in
96-wel | fl at gtta omed microtiter plates. Briefly, 1.5 x 105 responder PBMCs
were co- cul t ur edheiantagenist cgmpesition wlly beoformulptedednsed andradministergd (i3 @ofeshiond s

for 3 mAut gnsishdt $RHOGHIA) méilcal prazhideTUFRtoN ffmclérshoaoﬂ[ s &dmesai ircREP uat e
medi um LFA—1 ant agonl Sts were added at the initiation of cultures. :

Cul tures werParticpla bging Geqted, theartisulgymammal seieawsfheﬂ%ﬂlfﬁwg@wfm h

gj le ; r]G/ weld\dlﬁauaa I;ba?éxmytm- daﬁsg of Ehe7¢(iji§3rﬂ£ﬁ’fﬁ{| e squJNtdeme@ﬂ It(he i Gle Methell6fs .
ures were arves a ce vester acKar

Canada) 1 SREFRRSOH B SR RETE, MRS, PR Mema S o DegE TP,

counting. Rerhglthérapyuticaily pifefisedinamt’ ©OLFA-3 aft@gonisit ﬁiﬁe&d(rﬁﬁs‘ﬁ)red ixiibisggoeeried by

gggF?ggdo SynEj esi s and Activily .,...9.5.?.‘.’aat | Qtns used in th Eléllol% NO4reat the

%msldera ons, anfikoxybe Ay Ox}ecerssagj{ pxigven
fl uorenyl netﬂfﬂlangdlaed)dwytcter, Flndndlﬁtsuremt% rlfehmetoehyltthMShyhdhp}&: aclérogisy |asthida, 10

DA e BV R e g

(benzotri az ommpngqhew;a}\tﬁ rrssen(:lm i intrp e esPense tbﬂmlﬂ)nﬁldmn rejection of a graft by a
hexaf | uor ophgh @fc@verﬂoblt - prolo AravaRen E-Lﬂsbﬁﬂﬁh &j\/‘m amount is preferably below

4- et hyI m)r phol i ne; = tr| | uor oacet ic acid di chl or gpet hane;
= et haid thmawn* f&e@% foxic s thejhost gy renders theihost significantiymorg susceptible to.infeghigngy j
add; [er r] pot a&sa tgaaeeaarﬂwpwmem B [inikisl] Pharmidet AR ¥ifEEOS RioGR; oflthe LFAHF =

Lot ahydr of a0, 1.0 r Sl Bl BSE) BhSiooPWEFE: 7 e W9 SP BRI ol of

patient body weight per day, with the typical initial range of LFA-1 antagonist used being 0.3to15
mg/kg/day.

20 The LFA-1 antagonist is administered by any suitable means, including oral topical,
transdermal, parenteral, subcutaneous, intraperitoneal, intrapulmonary, and intranasal, and, if
desired for local i'mmunosuppressiﬁ treatment, intralesional administration (inéluding perfusing'
or otherwise contacting the graft with the antagonist before transplantation). Parenteral infusions
include intramuscular, intravenous, intraarterial, intraperitdneal, or subcutaneous administration.

25 A preferred administration method for psoriasis is topical in close proximity to the affected area.

' The LFA-1 antagonist need not be, but is optionally formulated with one or more agents
currently used to prevent or treat the disorder in question. For example, in rheumatoid arthritis,
the LFA-1 antagonist may be given in conjunction with a glucocorticosteroid. In addition, T-cell
receptor peptide therapy is suitably an adjunct therapy to prevent clinical signs of autoimmune

30  encephalomyelitis (Offner et al, supra). For transplants, the LFA-1 antagonist may be
administered concurrently with or separate from an immunosuppressive agent as defined above,
e.g., cyclosporin A, to modulate the immunosuppressant effect. The effective amount of such other
agents depends on the amount of LFA-1 antagonist present in the formulation, the type of disorder
or treatment, and other factors discussed above.

35 The various autoimmune disorders described above are treated with LFA-1 antagonists in
such a fashion as to induce immune tolerance to the self antigen under attack as a resuit of the
disorder. In this régard, autoimmune disorders resemble host versus graft rejection and are

treated with LFA-1 antagonists in analogous fashion. However, in these disorders the patient is
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bi carbi nate; NVP N-nethyl pyrrolidinone; DIPC = diisopropyl carbodiim de;
ACN = acet o égjdobgs; HBTU = 2- (1H benzotriazole-1-yl)-1, 1, 3cTusemnedto
3-tetranet hyl uroni um hexaf | uorophosphate; NTCS = N chl or osueci ni m de;

Na2* EDTA = et hyl enedi am netetraacetic acid sodiumsalt; TBAF = tetrabutyl
anmoni um falegesdy] reuntimgm immune gespénye totie Emem}ngapyhl)keiﬂaes@whdwqudmwm HCl ;

DEAD = di gbhyhfsd TRESD CRT ROYYRBIE to | B e nRane I um
sul f at e; TESi”/1la t?l et hyl sil ane; Et ZOto— fe"trlhaéle EJ{% %@r = rnf)n ©
tribroni dém@é‘ﬂ%‘PHPm%‘iPﬁtWecPPte“H%‘Phaﬁ thogls, eﬁhemee ap'p)r thercomuentieluse of

prot ect ed cyebspori & dbaﬂhdﬂlc&&@hﬂ(ﬁ\dl inﬂnﬁ:o&iﬁpbesb&eﬂ bts [(R16nd br D%Mé Lwith) LEA2P

After 20 m pu the r centrate I n _vacuo. resulting oil
B

te
was di 3solV veéomﬁry PP e ‘hﬁp? E‘h“ é’ﬁ‘f“r"’&{“@(? A Rexiorof Femissions(an ghseprg or 2
The appr opnbmalamenmgmﬁathhl@ml oréﬁi\chﬁhaﬂnaﬁaaﬂdemﬁﬁﬁhﬂe%s?&lsﬂ) th a 10%

solution of [er n Wi L h The or er t hen
dried over &L m#' Q] ter é]g& anﬁ%e%‘gl undenﬁtg%n?yrrﬁfeée&cﬁtﬁH&%&"‘“ﬁ%@“‘ﬁ%%ﬂ‘@f was
then used shyuldnesihoweyer bregongiieid fap dimitingrthe dvbpdiafcthéhvéntionu iAllditeratiife cithtionde

appropri atageﬁmydg RAfh& Was coupled to 1 equivalent of the appropriate
am ne_using 3 equi valy‘gﬁts EDC and 1 equival ent of Hobt in DVA. The reaction

was nmbhitored by TLC (9/1 DCM MeOH) . Eproplexonpl etion, the mixture was
concentrated i n vacuo. The resulgkdnifle®i | Was re suspended in Et20 and

' v\nlats Eegr ;[ \rllmeceT\rI\Met gr gaﬁ#’é‘a 23?%& cftf‘f’é‘r?fg'g} éﬂg‘g\"g’%‘elcliﬁg%gg Fel{’ { ]er egngngnce
concent r atGedstiuationsaf LEA-1 TANAproessiop vevé t hen used with out further
purification.. g%lasmx%&ﬁ'gﬂh (/& human CD11a (ar,) and CD18 (B2) sequences, each with a separate

15 - CMV promoter for expression in 293 cells, was constructed as follows. The plasmid, pRKCD18,
containing the full length CD18 cDNA, was cut with restriction enzymes Hpal and Avr I. The
plasmid, pRKCD11a, containing the full length CD11a cDNA, was treated with the enzyme Taq I
methylase to methylate one of the two Xmn I sites, then cut with Xmn I and Spe I. The fragment
from the pRKCD18 digest containing the CD18 coding sequence,. the CMV promoter, the antibiotic

20 resistance gene and other plasmid sequences was ligated to the fragment from the pRKCDlla digest

containing the CD11a coding sequence and the CMV promoter. The Spe I and Avr II sticky ends are
compatible and were ligated together. The Hpa I and Xmn I ends are both blunt and were ligated
together to generate the pRK LFA a+b plasmid.
Generation of LFA-1 expressing 293 cell line
25 A cell line expressing human LFA-1 was generated by cotransfecting 293 cells with a
plasmid (pRK LFA a+b) containing the full-length cDNAs for the al. (CD11a) and b2 (CD18)
subunits together with pRSVneo, which encodes the G418 resistance marker under the control of
the RSV promoter, using previously described methods. (Bodary, Napier and McLean, J Biol. Chem,
264, 32, 1885918862, 1989) Upon growth in the presence of 0.8mg/ml of G418 for 20 déys a
30  population of drug resistant cells was selected for LFA-1 expression, using two color FACS
(fluoresence activated cell sorting,) with monoclonal antibodies directed against the a L subunit
" (Fluorescein isothiocyanate labeled monoclonal antibody clone 25.3, catalogue # 0860,. AMAC, Inc.)
or the b2 subunit-complex (Phycoerythrin labeled MHM23.) (MHM23 antibody reference: Hildreth
JEK, and August JT, ] Immunol, 134, 3272-3280, 1985) After three rounds of FACS a clonal
35  population was isolated (clone 19) and receptor number was determined to be approximately 106
LFA-1 per cell by Scatchard analysis. This cell line was grown under serum free suspension culture
conditions to generate cell pellets for the purification of LFA-1,
Cell Extraction (All procedures are at0-4™ C.)
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1 equival ent of the appropriate nethyl ester was dissolved in THF/ H20 (3/1)
and 3 equi vawerneaIss Li OH H20 was added. The reacti on was noniRGE/ESPING410| C
(9/1 DCM MeOH). Upon conpl eti on, the m'xture was acidified carefully to pH
2 wth concentratgd HC entrated in vacuo. The resultin

d h
solid was re susp &8’6‘-"1%9@?% ‘?S“S\R/H’é"ﬁ@ AP aluges pf G5 M suerppe20mM HIERES

with brine. mMMeCa@iz/&miM MgGp2 mygfel apotinid pHAM gy a Pajfitbh, hologdnider (Brinkelan) at
concentrated in yéa 0 t hod GB 1eU|vaIent of tqklgpd?_&gro rlate am no acid
and 2.5 equiPRFBHRAERP Wpersign s ob mpgenized at

t he sol uti orappexinaey dabﬁm {I_pni far eqm\vaPmym&faBE ﬂ}:&ﬁﬁi mmeﬂ 10011 m
. reactiongwasg p etion, t t
was concent ri ‘g’alkﬁf \%Vacdwoenu?l on S ?!H%gex(%%é%&sg% g‘%@?ﬁ?ﬁé& "'%‘ié“é
agueous sol mmwemaswmﬁmeda@ﬂbmaw foe 40uintitn  The supematint Wesndiatairdbidfand dhe
careful ly t Iy Iy _
aqueous | ay sﬁ pr Oéglggqggg{e t gﬁqgﬁgrxa%dtaégﬁr\?\ﬁf%/ E?i‘tb%[ ﬁéﬁﬁw@%ﬁ%@? %‘5&;
15 was t h&?c&(ﬁﬂl\t‘ iNg(d2Y 26 g mijaptetipin/ h enM PYISErpHe @ 4 qeal to/glﬁovlb,luxﬁe bft axwee
and concentr I t| duc S use ut furthe
purification. \%gge%sng vf’ﬂ%g ?’ﬂ?if) %Pﬁ%}?@@fﬂﬁ% ﬂ%ﬁ#d’?y og then place
equi val bt s q»fam@mfomm The/extraitivapivatriftiged aviabdve and ﬂanupemkaadsavm OC with
stirring. OYGRuPQelin chiiAikli Val ent of DI PC was added over 5 minutes 20

with stirring fol]l owed by portion wi se additions of 1 equivalent of 2-
br onot er epht hal i ABPEPEMafRl 3t é Folemp Yolares Qf&?lbﬂ#sdm‘er%lﬂaqygirattﬂqndhnelptyml@hhe.

The m >O<It ]chr e Iudif Sépmarrdssectoﬁh\rﬁh (Phiradacid) EqHilibRated\@{ U\M c':f‘rﬁoxfj m@b}ﬁ%rﬁ&? ] h
stirre or er I’ an quenched w e
drop w se i M&myf&l% “i{']t“giﬁ%% ?g 9@“1%? saf‘ﬂlFo‘M?s loaded, thy sefumpnewageashed
partiti ened with Quilibiion bkl WHH08RI Argh AV Efeathad bhidfiik, PAFAL wapgﬁfédtmss% Lh

dilute HCl, once with brine and dried over |vgso4, filtered 25 and
concent r at ednsthyl gapnesidetn gquilibrefionuffen, o maximize respyery ebition wesstopmred when dhes

i ncorrect i smzmrs)m&a du-lf {he Eoltkeih Ws Teft 80dinighd ih iRt G ¥ AIPHADLARIN WA Sdslfhed/ 1

hexanes/ Et a Met hod G7 The appropriate nethoxy contai ning
conmpound vvas “T“H DCM and cool ed to -50C
The lentll eluate was diluted with an equal volume of 0.1% Triton X-100/20 mM HEPES/5

20 mM CaCl2/5 mM MgClp pH 7.4 and loaded at 15 cm/hr onto a Q Sepharose High Performance
column (Pharmacia) equilibrated in the same buffer. After the sample was loaded, the column.was-
washed with equilibration buffer until the A280 ym approached baseline, then with 1% ‘octyl
glucoside/20 mM HEPES/5 mM CaClz/5 mM MgClp pH 7.4 until the Triton X-100 was removed.
The LFA-1 was eluted with a 10 column volume 0 to 0.3 M NaCl gradient in the same buffer.

25  Fractions were analyzed by SDS PAGE and the peak fractions pooled and stored frozen at -70= C.

Example 2 ..
ICAM-1-immunoadhesin
Plasmid for expression of a human ICAM-1-immunoadhesin
A plasmid for the expression of a human ICAM-1 immunoadhesin was constructed and

30  named pRK.5dICAMGalg. This plasmid contains; a CMV {cytomegalovirus) promoter and
enhancer region, an SP6 promoter for making riboprobes, the five immunoglobulin-like domains of
ICAM-1, a six amino acid cleavage site recognized by Genenase (a genetically engineered form of
subtilisin), the Fc region from human IgG, an SV40 early polyadenylation site, an SV40 origin of
replication, a bacterial origin of replication, and a bacterial gene cbding for ampicillin resistance.

35 This plasmid was constructed using fragments from two other plasn\ids. The first plasmid,
PRKICAMm.2, is a plasmid for the expression of full-length ICAM-I. The followihg two primers

were used to generate a fragment containing the five immunoglobulin-like domains of ICAM-1 by
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in an ice/acetone bath under nitrogen. 2 equivalents of BBr3 was added drop
W se as a Spbydiggesin 30 DCM over 30 minutes. The reacti orpcpgsedmkifgd to
roomtenperature and stirred until conplete by TLC ( DCM 2% HOAc/ 2% MeCOH) .
The solution was poured onto ice, and the ice was allowed to nelt The

m xt ure WaRCR Hen 1P forwdrd privkex whickeis\hiomiologbu®Ac a pothioh he&ﬁa'ﬁéﬁrrheqheﬁd’egiaﬁl’i the

| aver s vereati el SPtacThe fdr (At RcIRSy LS PRABSETe R Slmd . O

silica gel and concentrated in vacuo equi val'ent of
di met hyl Zomolegeiisde é aminerasids pithe 8'iend whlg-like domaind asidycontdinb seqivict oxir@Jort
afford t hitaea“sé eRivag@aR - CGerdedChi GG hGTTEEA TIRPCEEREC BFE A ti%c&nf&“ yl

teri 0 thyl ester was then renoved by A4 to
§?e|d %9&&‘3‘% %ﬁﬁﬁﬁ?&%ﬁ 0.-2g of PW@%@W@#MMV\& |

di ssol ved G)DV:ﬂKlﬂlaﬁdrsﬁQﬁhﬁd at 10 OD}/ &, ro]anMWeaamde/in aaep,Ral TP e mM

Br 3 se as a solution in DCM
21/; Oggnmﬁ]ﬁ‘ﬂgg‘? X%ﬁgli"e B‘frﬁylvégse\kaﬁ??fé%fe‘t’ Snslaeﬂ#'tﬂé%éﬂéﬂ #} CENT pelymerpsee g
until conpk etusitdyul (Netw W%@A‘@A‘Oﬁg%éhon %&thuﬂlﬁat%‘ Bl tlYXﬁ aQp5¢d

onto ice, and the_ ice was allowed to nelt m xture was t partitioned
with Et OAGTe duosgh the folloying tempergtuzes98° ?ﬁf' ?é@i 68° GHe608CI5 az"@u, TACHY0

vmht h udnfa a6 ivéachioh Whs m&ﬂécﬂmctoi\mﬁ%t %éfb}et %Hﬁ{gl held 9@4196 Jv&fi@ghl Pe?méD%%\éﬁmﬁ
This solutio i tione ne Wi and_ equal_ vol ume o

remove unrpé‘g@'fe@dslafbgg%" é‘??&'“‘?g‘al d psing Qiagaick-spin PCR| pugificationddt (Qlpgep)
concent r ataad &ig‘tstddomeresh'ithdn E\zymesdcm end DirATH! (MeWeEngRE lmdlébeﬂ Thi eSultitgt h
equal 10 agani G e |t|o L0 ri ne
aﬁd dried ove E%@(Sgt%% erFﬁeg 5" a% éaénr{ar%ghbﬁnﬂ{% Bb‘ﬁﬁ‘tﬂ%%“f

of. the corprefsd ?@@?@%%#WMCmmndra&edeowm mlme&tm invimogiobutinl ved

i n DCM mgoﬁﬂpgflgmnh%&&eﬂgégge haLr flask containing a stirring bar.
The flask was cooled to -5C with a dry 1ce/al cohol bath under nitrogen.
Once cool , The second plasmid, trkcfcgen, is a plasmid for the expression of the TrkC immunoadhesin

containing the same portease cleavage site. This plasmid was digested with Clal New England
Biolabs) complétely. This material was then digested with Dralll (New England Biolabs) 1ising sub
optimal amounts of the enzyme such that a series of partially cut fragments was generated. The

20 desired 5378bp fragment was isolated on a 0.6% GTG Agarose (FMC) gel run in 1x TBE (BRL) and
electroeluted in 01X TBE. The material was_extracted first with _bﬁtanol, then phenol, then
chioroform and precipitated with 0.1 volume 3M NaAcetate, pH 7.0 and 2.5 volumes of EtOH. This
vector fragment contains all of the plasmid features listed above except the first 5 immunoglobulin
domains of [ICAM-1 and the protease cleavage site.

25 The two fragments described above were combmed in an insert:vector ratio of 3:1 using
approxlmately 50 ng of vector in 1x hgase buffer and 2 pl ligase at 400 units/pul (New England
Biolabs) for 2 hrs. at room temperature. Half of the reaction was transformed into MM294
competent cells by standard methods.

Generation of ICAM-1-immunoadhesin expressing 293 cell line

30 A cell line expressing the ICAM-1-immunoadhesin was generated by transfecting 293 cells
with a cDNA encoding the five immunoglobulin domains of human ICAM-1 upstream from the
human Fc sequenée (PRK.5dICAMGalg,) together with pRSVneo, as previously described for the
LFA-1 cell line. Upon selection in 0.8mg/ml G418 individual clones of drug resistant cells were
isqlafed. Culture supernatants from these clones were assayed for expression of the human ICAM-

35 1-immunoadhesin by ELISA, using polyclonal antibodies directed against the human Fc (Caltag
catalogue # H10507, H10700.) A clonal cell line expressing approximately 1mg/ml of ICAM-1-
immunoadhesin, as measured by Fc ELISA, was found to react with a monoclonal antibody (AMAC
clone 84H10, catalogue # 0544) directed against human ICAM-1. This cell line was grown under
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15 -30 equival ents of isobutylene was punped into solution with stirring.
2.1 equi val ewp9@8séoncent rated sul furic acid was added and t IREHUSPO6418s
sealed with a wired rubber stopper and allowed to warmto roomtenperature

with stirring. The solutian. was stirred until clarification (1-2 days). _
Ghce the SolfEPUTEe sains Fardlont god gultepesiatens was Gurvpocifor Pl of fICAM-
st opper was lrimnomendlhesird t he excess isobutyl ene was bl own off with nitrogen
bubbl i ng. Saturated NaHCO3 was added t . heutralize the acid and the
m xture was concentrated in vacuo until no remai ned. The sol ution was
then partitioned into Et OAc. TRAMyE:REA RecepiarBinding Assay oned twice with
dilute HC, twice with saturated NaHgiReinfpit€inikdalp) Ori ne, dried over MySH4,

filtered and concentrated in vacuo. The resulting product was used with no
further purificat fj‘ﬁh."ml\/glf’fm“%%f fgg”ard format of thg buman JCAM1:IF b Recaptor; Binding o

di ssol ved | AstagMPRFE) iarpreddeal inv Biguree2.0f Colptinis iligsh of\ieCCDBA/abIBICAM-1 he

reaction vvagntgroql%gnltsrat egm%ﬁg gacaégjr%n twi ce redissolyved and concentrated

from tol uené o ther pfoiit s g g‘?‘f’d Tt amorptRetf BiNbiters: agPRding ik theo dWes1 2

Conpound A paseintprptkipdsshysystems desoribedibelony | ami ne by Met hod G3. The t- butyl

ester 3 a&m%%gylw_pggﬁﬁ%}?o yield the carboxylic acid (Conpound
pl e

B). Met hod nmpoun A"was co to 3-. net hoxy benzyl am ne, Met hod
38, by Met hod GBurifisdi fullisngthurerombinant dumen LEA-1 proteire isnditutad toedugymbin 082MIOd
GL5. The meiigyo #veWACHaRd SRNEIMAY, 3N Ge] ' DOd, e Clone |

met hyl ester g/%s%)s/ saponified to thezcar %O%P%%ggﬁ?&%e%%ﬁv%@“g%g
the final piThelpltes @@owpsbedh ovitlh) wash butferc@®.06% tTvaeh 20 i PBS) andublodked fdrilhmt room

the mot byl SaiadfShi 10 s i DO hices KO RaCEIER AN Ml P RE et | <
by Met hiod Gi@ul/wdlltiehibitay eppropriddly dilutied/ in/Bsay buffer (0.5% BSA in 0.02M Hepes, 0.15M NaCl,
and 1mM MnCl2), are added to a 2X final concentration and incubated for lﬂ at room temperature.
50u1/well of purified recombinant human 5 do;.'nain ICAM-Ig, diluted to 50ng/ml in assay buffer, is
added and incubated 2h at room temperature. Plates are washed and bound ICAM-Ig is detected
with Goat anti-HulgG(Fc)-HRP for 1h at room temperature. Plates are washed and developed with
20 100ul/well TMB substrate for 10-30" at room temperature. Colorimetric development is sbopped
with 100ul/well IM H3POy4 and read at 450nM on a platereader. '
An alternative protein/protein assay system described below also quantitates competitive
inhibition of the CD11a/CD18-ICAM-1 interaction. ' '
PLM2 Antibody Captire LFA-1:ICAM-1 Assay (PLM2):
25 A non-function blocking monoclonal antibody against human CD18, PLM-2 (as described
by Hildreth, et al., Molecular Immunology, Vol. 26, No. 9, pp. 883-895, 1989), is diluted to 5ug/ml in
PBS and 96-well flat-bottomed plates are coated with 100pl/well overnight at 4°C. The plates are
blocked with 0.5% BSA in assay buffer (0.02M Hepes, 0.15M NaCl, and 1ImM MnClz) 1h at room
temperature. Plates are washed with 50mM Tris pH 7.5, 0.1IM NaCl, 0.05% Tween 20 and 1mM
30  MnCR2. Purified full-length recombinant human LFA-1 protein is diluted to 2ug/ml in assay buffer
and 100ul/well is added to plates and incubated 1h at 37°C. Plates are washed 3X. 50ul/well
inhibitors, appropriately diluted in assay buffer, are added to a 2X final concentration and
incubated for 30" at 37°C. 50pl/well of purified recombinant human 5 dbmain ICAM-Ig, diluted to
161ng/ml (for a final concentration of 80ng/ml) in assay buffer, is added and incubated 2h at 37°C.
35 Plates are washed and bound ICAM-Ig is detected with Goat anti-HulgG(Fc)-HRP for 1h at room
temperature. Plates are washed and developed with 100u1/well TMB substrate for 5-10° at room



Met hod G4, the nitrile was reduced to the am ne and Fnoc protected by

Met hod GL7. %’g §adgkgral product (Conpound D) was purified by fa@stsoiobdiea

chr omat ogr aphy ?95/5 DCM MeOH) and verified by el ectrospray nass
spectronmetry. Method G15 5 The appropriate carboxylic acid was

di ssol ved tempemature Kojerimetriciigvelopmentis stappedof it 0D Avel kM EI3R@5 andicked atat50hM he
m xture wag, éhé{eg& overnight to yield the nethyl ester product. The

- solution was toncentrated in vacua and tw ce redi ssolved and concentrated
fromtoluene. The final product was pExanfpled by flash silica chronmatography

(95/5 DCM MeQH) and verified bm@ﬁ,g,pf_@gﬁ&mmm spectronetry. 10 Met hod
Gl6 O. 6 equi val ents of Zinc cyanide and 0.04 equi vaI ents of

t et raki s(tri phenyl phosphine) pall Gﬁf‘@“ MeAs@Yh| aced in a round bottom
flask an pur gedAExrmoBﬂlua&aﬁngﬂ&thtahT&bdeﬂeﬂ&ﬂwﬂMe&i&Gﬁ i is pr bﬂdéﬁh'ﬂﬁhm@iter

di I hydr DVE, and. d d f t
15 0L 550! LA ARG U5 KNS AP el Piho SHO53 D, Rkt 2
zi nc cyani HeIgGE"C) wasdilugedd| tb 2¢fi/onhinFBS aodﬁﬁwleﬂiphmdwmtelcuamﬂwiﬂvmm/mteg I&sm foBO C.
U I t d
ol ssol el Pk Rese WSS $r hna biaEicRilr i ol iEme R WiR 1 oA Gt B6 %
twice Wit hdmruml\é!t WasHtioged to A6ng/unt in ABSiand mmwddms\pdded\@%!lplaks DVHr@d
and concenjtaeth m%k‘%ﬁ%@s%@f‘ REfoy gcsr'd’@?ceﬂ§£ﬁe;: ol e0ted u?ég b EpTAor -5

chrumatograpTy ray mass spectronetry
Met hod - G 72t 37°6du r §% ICERingypatpr, Cefls were washed dn Qil@éNhG’e@lOZMHFPF, walwleenﬂ to

OC in an iganMaiite @k@?bﬁ&?ﬂ andceRSiHigud | B BIls Wire SiRGendbddh LIS, Mak: RO
qui ckl y wj(eslpcc/:%gri& to the ni, rite. After 5 mnutes, the reaction was

pour ed ont piRitaLs WeT gilated il AstRY  bufferdo 82X Smplicpaceptration and:pre-ingubatedswithnt | |
al | oft5t heHiT 28 calts f8 30 Tav@oom kenipesanert. Todnl Mg oadaadma GnHiki®rSWbrdlad@dd @nHe t he

?Hs“’iéufi it b e e its 17 ALl B S S e e o
(9.1 DCM Medlkd and dentrifugedibivented atA0PE iri50 rnattithedrtells wefe MEked GOISF e platk @/l | N
excess PBS was blotted on a paper towel. 60ul/well p-nitrophenyl n-acetyl-B-D-glucosaminide:
(0.257g to 100ml citrate buffer) was added to the plate and incubated for 1.5h at 37°C. The enzyme
‘20 reaction was stopped with 90ul/well 50mM Glycine/5mM EDTA and read on a platereader at
405nM. HUT 78 cell adhesion to 5dICAM-Ig is measured using the p—mtrophenyl n-acetyl-8-D-
glucosaminide method of Landegren, U. (1984)
J. Immunol. Methods 57, 379-388

Example 5
25 o . T-Cell Proliferation assay (co-stimulation assay)

A cartoon illustrating the human T cell proliferation assay is provided in Figure 4. This
assay is an in vitro model of lymphocyte proliferation resulting from activation, induced by
engagement of the T-cell receptor and LFA-1, upon interaction with antigen presenting cells
(Springer, Nature 346:425 (1990)).

30 Microtiter plates (Nunc 96 well ELISA certified) were precoated overnight at 4°C with 50ul-
. of 2ug/ml of goat anti-human Fc (Caltag H10700) and 50u1 of 0.07pg/ml monoclonal antibody to

CD3 (Immunotech 0178) in sterile PBS. The next day coat solutions were aspirated. Plates were

then washed twice with PBS and 100p1 of 17 ng/ml 5d-ICAM-1-IgG were added for 4 hours at 37°C.

. Plates were washed twice with PBS prior to addition of CD4+ T cells. Lymphocytes from peripheral

35  blood were separated from heparinized whole blood drawn from healthy donors. An alternative
method was to obtain whole blood from healthy donors through leukophoresis. Blood was diluted:

1:1 with saline, layered, and centrifuged at 2500 x g for 30 minutes on LSM (6.2g Ficoll and 9.4g
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vacuo unti | only t he aqueous phase remained. The aqueous sol ution was then
extract ed--t WWE9%4983¢ EbO and then acidified carefully to pH 2 RET/HS99/06410
concentrated Ha to precipitate out the product The aqueous |ayer and

product was then extracted wt t OAC he argapjc | ayer was t hen, .
partitioned 3" %ﬁ%‘?% PH lmﬁ“ﬂﬁﬁm“&;@&a’?ﬁﬂr Mopesyies wereydepleted ysigg a myeloid
concent r at edcell depletinnaeaghdsttrieitb d @ BelbcleariCadatiomt Labé, HotbypDptafé) [Ganida). NBBLS Meye

b i ' . ' ' - | di net hyl, .si .yl . chl.orid 3,.
caui val ent s Spitperef i Rt SR 04 et ool i By 184 mhpecy Ajor e sori in
t enper at ur e. liqricbnitregen: Afier thavengroells weregsusperitieCin REMI 1DQ0Mhedi@NGibidpGrand island,
react | onsCORPhupBlimentad with 6% Hedth ity HEP PR ML LAl okl PHRRace, W09, 10

resulting oil wasS re suspended I n Et20 and washe ura

NaHOOB, and AN Ryrevate, pNEL-glytaming LaM ronpssontial ampino adidsn500ng/an pevicilin\3PBE Ml |
filtered andshgpﬁﬁ@a;.,@%qnligg\ﬁﬁﬁqﬂcﬂ;bf product was then used with out
Met ho

further purification., . d Gl9 To resin that has been rinsed twce

with DVA a sol uti*ificationof SDhJ wls wemabtained; ki aveegativelilaction et @iuman (GIM

20 minutes, CdmERdcVerCRMNIGE #Er A5 A urhiels 26h,dao i EHihT M (96#?'{1@21%0
coup

5 3 equivalents of th agprorlaecarb_x i c acid was ]

with 3 Sfui VIICERIEE Plife Welbwere qultured fproi2 hages (3EIC in 3% £Q2 in AW £f vltuse pedinm/

n DA Tor SRPNE Bef0qiboo) 3epaihda it % REM itk Bs (daferfial, S0LR L BILLLE

test. If the Kaiser test was positive, the ap rpﬁgnl ate -carboxylic acid was

coupl ed agai 3 ¢ 18M Sodi, Ripvate i0f sty I%D'C , 100 pg/miifirepiomyein) Wngkm!

cl eaved fr onGénkenicih16aN Bépds Hd M GRRhRink)) IRniBIR iR RddANS l:h‘%tp![léﬁgat%e initfation
en

triisopropylsilane in TFA for 1 hour. The crude nol ecule was tr ]
concent r at ea"%icﬁﬂ\‘fﬁ‘cté}g‘faﬁ%‘ﬁ TePROGSG ™ tBEPE (U lutsh were mpastired\kyr pddition ofy1nCi/well

el ect r 09pr aytritsted thypitihe' diitiig ithe lastd@ Ho)iﬁpb'fdré Kﬁ'desﬁﬂg =3 d@@l\dﬁéorporaﬁon of radioactive
label was measured by liquid scintillation counting (Packard 96 well harvester and counter).

Results are expressed in counts per minute (cpm).
| Example 6
In vitro Mixed Lym_phocyte Culture Model

20 A cartoon depicting the mixed lymphocyte response assay is provided in Figure 5. This
mixed Iymphocyte cuiture model, which is an in vitro model of transplantation (A.J. Cunningham,
“Understanding Immunology, Transplantation Immunology pages 157-159 (1978), examines the
effects of various LFA-1 anitagonists in both the proliferative and effector arms of the human mixed
lymphocyte response.

25 Isolation cf Cells: Mononuclear cells froi_n péripheral blood (PBMC) were separated from
heparinized whole blood drawn from heélthy donors. Blood was diluted 1:1 with saline, layered,
and centrifuged at 2500 x g for 30 minutes on LSM (6.2g Ficoll and 9.4g sodium diztrizoate per
100ml) (Organon Technica, NJ). An alternative method was to obtain whole blobd from healthy
donors through leukophoresis. PBMCs were separated as above, resuspended in 90% heat-

30 inactivated Fetal Bovine serum and 10% DMSO, aliquoted, and stored in liquid nitrogen. After
thawing, cells were resuspended in RPMI 1640 medium (Gibco, Grand Island, NY) supplemented
with 10% heat-inactivated Fetal Bovine serum (Intergen, Purchase, NY), 1mM sodium pyruvate,
3mM L-glutamine, ImM nonessential amino acids, 500ug/ ml. penicillin, 50pg/ml streptomycin,
50ug/ml gentamycin (Gibco). | _

35 Mixed Lymphocyte Response (MLR): One way human mixed lymphocyte cultures were

established in 96-well flat-bottomed microtiter plates. Briefly, 1.5 x 107 responder PBMCs were co-
cultured with an equal number of allogeneic irradiated (3000 rads for 3 minutes, 52 seconds)
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Met hod &2 3 equival ents of the appropriate am ne was coupled with 3

equi val ent sy@bo/diighs | equivalent 15 of HOBt,, and 6 equi vadEbsoobadVM i n
DVA for 60 mnutes. Method &3 The resin was washed successively wi th DVA,

DCM 20% HOAc in DCM MeOH and DWMF. 2 equival ents of the appropriate
al dehyde wsinulite FBMGsdn 209ukof womplete medinin MF A antdfoliii\e-ererad B¥dat dRdniaatib@cf t 0

the freshl After 5 2 lents of sodi
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Met hodg Q24 [ e carboxylic acid (R
was coupl eég\ﬁna n untm :%e%ﬂ a}/eae ,co'%ltn% nqU| &nts of DI PEA, in DVA

The reaction was foIIowed by TLC Upd¥ampler et i on, the m xture was dil uted

with EtOAc. The organic | ayerc dgars ﬁ,bgpmmﬁg,ﬂydl lute sul furic acid,
sat ur at ed NaHCCB dried ov |Itered and concentrated in vacuo. The

r esul ting nethy? é%’faé'P"sp‘i‘sS‘g Hb?he Mgwmesﬁcqege\ﬁraw YeRinSLP- WYWB?Y‘ plephot resia i on.
Met h@inde2s  h effusidinipiyettobcpdartbohylf NenciIOBuO R igat ﬁu&é& caﬁfbh V\ﬁs

d d Gl5 h ted.to the t-
”Né‘t hod® N&yg%xgsaaw%%ﬁﬁo 37 g onyio ﬁoﬁﬁjev"m?mgap%m FrDMALT
m xture ofdxﬂiuﬁylanedmaemMF amﬁhxé‘h)eﬁpmamaequbeﬂzbﬁibzmmh})aﬁs (dﬁnﬂi}ﬂl-aﬁmo)

I val ent d
over i ght Pt HeRAdelBRkgRA.E 1408 138 Behep o KERT 5 LR Bl
vacuo. ThéeFAssiriflueroagatic asisk PCM %WO@@PM@WMOHQ@ACM&C hedadOieous
layer was pgufoRGhERid gD, Elstihiic a&h%@@?bgﬂﬁgm‘i}{ S2BnGte) PRYEL g-fﬁﬂ\%{ggp @%}l}&g over

MyS4, filtered and concentrated in vacu The crude al coh i ed

usi ng §| | i & Yletrahydpbprag BT erhylapare (IPEA fidiiseReoppiethpipmingpNaHCO; = Psodium
bicarbinate; NMP = N-methyl pyrrolidinone; DIPC = diisopropylcarbodiimide; ACN = acetonitrile;

- HBTU = 2-(1H-benzotriazole-1-yl)-1, 1, 3, 3-tetramethyluronium hexaflucrophosphate; NCS = N-
chlorosuccinimide; Na*EDTA = ethylénediaminetetraacetic acid sodium salt; TBAF = tetrabutyl
ammonium fluoride; EDC = 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide s HCL; DEAD = diethyl

20 - azocarboxylate; TEA = triethyla’mirie; MgSO; = magnesium sulfate; TES = triethylsilane; EtO =
diethy] ether; BBrs = boron tribromide

. General synthetic methods
Method G1 |

The appropriate Boc protected molecule was dissolved in a solution of TFA in DCM (1:1).

25 After 20 minutes, the reaction was concentrated in vacuo. The resultmg oil was dissolved in toluene
and then concentrated in vacuo twice.
Method G2 _
The appropriate amine was dissolved in Et;O and washed twice with a 10% solution of
K2COs in H;0 and once with brine. The organic layer was then dried over MgSO,, filtered and
30 concentrated in vacuo. The product was then used with out further purification.
Method G3 | |
3 equivalenis of the appropriate carboxylic acid was coupled to 1 equivalent of the
appropriate amine using 3 equivalents EDC and 1 equivalent of Hobt in DMA. The reéction was
monitored by TLC (9/1 DCM/MeOH). Upon completion, the mixture was concentrated in vacuo.
35  The resulting cil was re suspended in Et:O and washed twice with 0.1 N .HzSO;, twice with
saturated NaHCOs3, and once with brine. The organic layer was then dried over MgSO,, filtered and

concentrated in vacuo. The product was then used with out further purification.
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Met hod G26 A solution of 1 equivalent of the alcohol and 1.1 e ui val ents of
PhsP in THF wesagssked to - 10C in an ice-ethanol bath. Wile TN%*‘P’H@*“’
solution of 1.1 equivalents of the phenol and 1.1 equivalents of DEAD in
THE was addeig g]é)%lwl se. The cold bath was renoved and the reaction 5 was
stirred at AP erature overnight. The reaction was concentrated in
vacuo and the res‘lu¢qumaynt ofs the Lappyapsiateakethylugster rwas dissalvedlin JHFGHO ¢3/1Dan &nd
filtered t hﬁiﬁgﬂexﬁs B H@mhzélwas%d&@ Hhe Yedctish nghaﬁu&wwmef( {6 Dem/MeoR)
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gel flash cHiromesomgletion fhe mixpirg was H@f&iﬁé/cmfwlztte O 2yt Weaﬁa% EChape then

et her. Mgt hq@ndektfatddin vacuo. The reshltf YoldEWA e s@dpehdtd iA IEGONM W@&d@h&%@l&hﬂﬁl NN
acetone and cooled to -é‘OOC %‘61 eqU| val ent s of Jones reagent added nd~

the react i orFatasandpeeveth brine 106 ArERRIAFLW i thery dsjed 2verdYisOw raB £qne

filtered thripugv.a plug of silica gel and concentrated in vacuo. The

resi due mma&t%&honed bet ween Et OAc and H20. The residue was partitioned

bet ween Et B 20, and the aqueous |ayer was extracted with Et OAc. The

combi ned organic H@yisahntwéﬂe agpropriate aminolgid@hd 2f5 dqnivalents afiNaliG0; were dissolved

concent gat ed e
hét lrﬁF?’lgz%g/ Bur eceﬁg% Jo%oﬁ %Aoﬂ\em%g 51&@{ ﬂie%g &'lFInlac 555' QaL Lade8"he

i mpurities, prov one. urval ent o
appropri at e redckignli wasy mapitareth by n LGS/ HilRGM/ Me@H). nUpglF i cdinpletion) @qmmr«enw

of solid sodihihiueld hﬂ&d@&:ﬁdﬂﬁ%@%&%%@% Rmafied. Vﬁleeaahémefsow&l PIAL Y

and 0.4 20 equivalents of cuprous chloride. The resulting m xture was

stirred vi gorBeedwiesvithdsOand |¢F"‘a’ﬁ‘déﬂefi cargfully &2 PH @0TiBy sopesnirgpd Higtopagripitate
After concendut aielpwuwmuem 1atybeaxquﬁbmeww&eﬂoarﬁatﬁea WHAELOAL. Wﬁ@&gﬁﬁmﬁer
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- The resi due resdtingiprdductonastised withokit @herAfutificatibnl t eri ng the m xture and

- concentrati rﬁethpc?Ggl Itrate, the resulting residue was purified using

1 equivalent of ﬂuorenylmethanm and 2.5 equivalents of Hobt was dissoived in NMP. The
_mixture was cooled to 0°C with stirring. Once cool, 1 equivalent of DIPC was added over 5 minutes
20 with stirring followed by portion wise aciditions_ of 1 equivalent of 2- bromoterephthalic acid and
then 0.01 equivalents of 4- pyrrolidinopyridine. The mixture was stirred at 0°C for 2 hours, warmed
to room temperature and stirred: for 4 hours, and then recooled to 0°C and quenched with the drop
wise iddition of Hz0. After stirring for 1 hour, the mixture was partitioned with EtOAc. The organic
layer was then partitioned twice with dilute HCl, once with brine and dried over MgSO,, filtered
25 and concentrated in vacuo. The crude product (a 9:1 mixture of correct versus incorrect isomer) was
purified using flash silica chromatography using 3/1 hexanes/EtOAc and 3% HOAc.
Method G7
The appropriate methoxy containing compound was dissolved in DCM and cooled to -5°C
in an ice/acetone bath under nitrogen. 2 equivalents of BBr; was added drop wise as a solution in
30  DCM over 30 minutes. The reaction was warmed to room temperature and stirred until complete by
TLC (DCM/2% HOAc/2% MeOH). The solution was poured onto ice, and the ice was allowed to
melt. The mixture was then partitioned twice with EtOAc and the combined organic layers were
dried over MgS0;. The filtrate was then passed over a plug of silica gel and concentrated in vacuo.
Method G8
35 1 equivalent of dimethyl 2- chloroterephthahc acid was mono hydrolyzed by Method G9 to
afford the correct mono protected diacid. The mono ester was then #- butyl esterified by Method
G10. The methyl ester was then removed by Method G4 to yield the carboxylic acid (Compound A).
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25 silica gel flash chromatography (5:4:1 hexane/ DCM Et 20). Method &9 To

a stirred wiPoqosss uti on of 1 equival ent of the appropri ate pgainigobog&gder i n
dry toluene was added a solution of 1.5 MDIBAL in toluene (1.7

equi val ents) dr W se. The reaction m xture was stirred for an additional
2 hours atM-“?Bf)% or until TLC showed cl ean formation of product, wth 30

ogljy at riace of Thetdidster veps Ndids6lvediin DOVE ai\}\ﬁ@é‘&lé@fb xlm iﬂl&ﬁ%é}ﬁw bﬁthMMéa
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Et QAc. Thereastohwaswhrned@rpen leaperatureandssticked antil compleyyPOUC (DN 2% HOAQ 2%
concengr at ' ' 3 r.ified,usi si.] lL.ca | flash
chr oma% ogrgﬁl?n%ﬁﬁﬁg&;agne Jélt? %io ‘t'fxngg?%&%é déee He n?)ﬁ?‘_{;gﬁ T éélﬁged%& was hod
G30 1 equiRpsitertd with EiQAcandroneentralad i vasbe Thiy pMsluttodasGEigobyed] inl HED with the
equi val entaydfbn Bhakiried KaHCoSs @hai kb pii r%%% OO MR sbitiow Ve %ﬁéoned on

e and th BT Ten s

equi val ents of DEAD was added drop W 's e reaction was rr
r oom t enpdtRfithand\faval vejme ohPEM to semeve pnfeasted djestercThecbasic solirtion way acidified t he

73 resiadQECVRE karcaritratid HAl ® PER 1A, APpRbipRfe Walleiiled Wid i vafh %‘il‘( 'TaSh
0 a

chro ogr.aph L. hexane/ Et20) to provide pure oxazoline. Method

ST T B3R tr Al TP BReRE Fact knrlanet prcs i A RS VAT MEROwereld dod
1. 6 M n- Bahd cdncentraied indacue (Reodigt Wi 75]) of thie@Prrath feioisbrnbrey HPLT, hour, 1.1

equi val entygRfq &3¢ 2l dehyde in THF was added via cannula at -78C and the
reaction was stirred at -78C. After 2 hours, the reaction was quenched wth
2 equi val ent s db¢ wonoestevwasdisg)lvadipDCMwatHFansférel] toipxé-weighedParnfaskie@etainingr 0OmM

L eer at uhSarnfg e Th B ol fooka W e Al LA s haknbi AL AL GRS,
etween [err]. .The aqueous |ayer was extractted wth [err conbi ne
organit | ay%eeuipients of isohutylens was pymper| intor siutignwith stirring. 2.1 equivalents of
concentrated sulfuric acid was added and the flask was sealed with a wired rubber stopper and
allowed to warm to room temperature with stirring. The solution was stirred until clarification (1-2
* days). Once the solution was clear, it was cooled to 0°C m an ice bath. The stopper was removed
- and the excess isobutylene was blown off with nitrogen bubbling. Saturated NaHCOs was_added to
" 20 ' neutralize the acid and the mxxture was concentrated i1 vacuo until no DCM remained. The solution
' was then partitioned into EtOAc. The oraganics were partitioned twice with dilute HCI, twice with
saturated NaHCO;, once with brine, dried over MgSO,, filtered and concentrated in vacuo. The
resulting product was used with no further purification. | '
Method G11
25 : The ¢- butyl ester product was dissolved in DCM and an equal volume of TFA was added.
. After 30 minutes the reaction was concentrated in vacuo and twice redissolved and concentrated
from toluene. The product was used without further pun’ficaﬁoﬁ.
Method G12
Compound A was coupled to 3- chloro benzylamine by Method G3. The ¢ butyl ester was
30  removed by Method G11 to yield the carboxylic acid (Compound B).
 Method G13
Compound A was coupled to 3- methoxy benzylamine, Method G38, by Method G3. This
product was converted to the methyl ester by Method G15. The methoxy group was demethylated
to the phenol by Method G7. The methyl ester was saponified to the carboxylic acid by Method G4
35 and the final product (Compound C) was used without further purification.
. Method G14
1 equivalent of 4- bromo 2- chloro benzoic acid was converted to the methyl ester by
Method G15 and the bromine was converted to the nitrile by Method G16. After saponification by
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10 concentrated in vacuo. The residue was purified using silica g flash
chr omat ogr awny 9%/48886 hexane/ Et 20). Met hod G32 The oxazol i ne al BERGISIHLL410
di ssolved in a 13:1 m xture of ethanol and sulfuric acid, then heated at

reflux for Ter actlon r eSsi-que
was partiti g}‘ﬂqud.stg‘l %e‘t w%évr?s &Rﬂgﬁ fﬁ&%g‘ u ousﬁellﬂodyer&a/%éseg @gchgbeid
with [err] 'Iihedui;t)(ﬁnmwdnd)rnjamscpqriﬁy@rbs flosh eilicy plqummpm@@ﬁ DGM/iMeQE andd

concentrat eq, n§a§§§ pdtifonilry. Purified using silica gel flash
chr omat ograp&hz Et20) to give the pure ethyl ester. Method G33 To

freshly ring¥et F@g’ll% vvas added, 2.2 equivalents of DI PEA and 2.2

equi val egit s of tme%pmpﬁmr@afdxﬁnceadx&wmne«(@ MeOR mdlmbﬁiﬁ%badi‘fe
wer e added and .t he rem%!% gted overni ght The re m*@g then shed th
10% pi peri dithe/ g XRare egrﬂyewg%ht ester produc
equi val ent Olfhe4oluhﬁﬂﬂ'§§ doxgentised i vaalocmu@wxcé extiissoledtang cbﬂc&hﬁa)hed/\&ﬁmwaahedrhe
with DVA and, To the S 0

Fnoc prot ec'?fggpéﬂrrﬁdﬂ‘g aa&f“"% égy\iﬁs}qﬂgva %%?%l‘%%@“é@sﬁg (i/agneﬁn
DVAP i n DCM elethesprayanass spaetramgatlyat ed for 2 hours rinsed with DCM and DI\/A
The resip \Naﬁeﬁ‘ggﬁlgreat ed with 10% acetic anhydr| de in DCM for 5 m nutes.

The resin was was th DCM.and MeOH and then dried in vacuo. Method G35
The resin was wadHedquwivalentsDol1ZinedcyanideradoP.A4 equivalenis of tetralis@riphenyiphosghine)

tetrakis 30 auééxﬁmp%yé QAPHI & founBBoktBal! fhzk Gh pulged: é/%mmut&/w@%ﬁcm&n

chloroformwasa ded he resin, After agitatin gfor 1 hour, the resin

was checked M§o8efe l}Qa!T‘%tE)fl esien WotIAistoled dp aPll‘Ydt"I‘}E apd degassed fors30 mipyies yith 5
new sol uti omi@dgellAffdh completiBriler dugabsingcthé eﬁﬂfyl &&rd&ﬁﬁbrﬁ@ﬁ dddedtd the &mﬁ@ﬁdn’ideve

Kai ser t . _The r rinse

G635 15°" and abachion 3 sie doe Pt (e ieht aehoits g compltion of P, repction, he
sol ution of sbmﬁmqwas/@henmted)_in e 2op heslissoleed inEMRA@THe draghnivs wierecpaetitiopedbfwice
HOAC 1n DVA g, Iiﬂ{tm Gi‘:wQL Yl G nRR0F ngﬁ%ﬁ? "Yhce with brine, dried over MgS0,, filtered and

concentrated in vacuo. The product was purified by flash silica chrumatography (DCM) and verified

by electrospray mass spectrometry.
20  Method G17 :

1 equivalent of the nitrile was dissolved in THF and cooled to 0°C in an ice bath. Once cool,
4 equivalents-of super hydride was added quickly via cannula to the nitrile. After 5 minutes, the
reaction was poured onto ice containing 5 equivalents of sulfuric acid and stirred until all of the ice
melts. Two volumes of THF was added to the solution and the pH was carefully adjusted to 8 with

25  portion wise additions of NaHCOs. 1.5 equivalents of Fmoc-OSu was added. The reaction was
_ ménitored by TLC (9/1 DCM/MeOH). Upon reaction completion, the mixture was concentrated i
vacuo until only the aqueous phase remained. The aqueous solution was then extracted twice with
Et;O and then acidified carefully to pH 2 with concentrated HCl to precipitate out the product. The
aqueous layer and product was then extracted with EtOAc. The organic layer was then partitioned
30 once with brine and dried over MgSO, filtered and concentrated in vacuo. |
Method G18 _

1 equivalent of the appropriate hydroxy carboxylic acid, 2.2 equivalents oft-butyldimethyl
silyl chloride and 3 equivalents of imidizole were dissolved in DMF and stirred at room
temperature. The reaction was monitored by TLC (9/1 DCM/MeOH). Upon reaction completion,

35 the mixture was concentrated in vacuo. The resulting oil was re suspended in Et:O and washed
twice with saturated NaHCO;, and once with brine. The organic layer was then dried over MgSO,,

filtered and concentrated in vacuo. The product was then used with out further purification.



imne. After rinsing with DVA the resin was treated with 3.5 equival ents of
2-t-butyli ewsmssedi et hyl ami no-1, 3- di met hyl perhydro- 1, 2pcdnysoomnssro

di azaphosphorine for 1 hour. 3 equivalents of the 74 appropriate

al kyl ati ng agent was added and the reaction agitated for 2 hours. The resin
was dr ai neMethed Gd8shed with NVP, 20% DI PEA in DCM DCM 10% HOAc in bCM and
DOM The benzophgRenanii®is bRARAEH tick i & ik LRGN cohbleiifl b Al BiRL-RL in

hydr oxyl am ne-HO in THFE/ H20 for 3 hours. e resin was. t rins
[err] THF Dib% visedded. ﬁﬂsémwwesewwmmglwah@wms of

2- br onot er sphioadm@2oc aci d, 20 equi val ents of HBTU, 20 equival ents of Hobt
DVA-and stirred for

and 22 equaletséﬁg Et&weedlss ‘g
m nut e$ i el di ng*TR2BELL He2pRPEtAte <3 ‘B‘PFB"E%‘? 1At $Pupled with;3 pquwplents °‘“I*?9Pf'l"n s
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and 15 equ N h e _est w

The reacti g\réﬁ\t’/\.gég% F%ff or %ﬁsngtt%es% tt?ﬁ'é’ﬁs ??s%%%ﬁpd’g%'?g ?'ngyﬁém n
whi ch was !%Wﬁecgﬁnlaiminéwépsm@nme%t hod G38 1 equival ent of

3- cyanophegppinoceai pl aced in a Parr bottle with EtOH 0.02 equival ents of HO
and 10%(w/w) of 10% Pd on carbon. The vessel was placed in the Parr
shakerl® char gedThfimlecls wasxipayed; frony theringed png drieds 1s9in irpa pedution coristing e6%% i on

filtered thiso bylﬁlaaaﬁlmkf&qluoﬁ@m\xdu&.M&&fév&as&n%ﬁcbmﬁﬁe%%vmpm&{eaw ng

over nlght f|n lisform The duct was filtered, washed With
Et 20 and df" 0"er ¥ HRCHPIPF A5 ShesEomesm and biophilizeddaa peyder. s ed
w th out fMemhéGZpurlflcatlon Met'hod G39 20 The resin was washed

(111 pheny! phospHiner SR ek ahlf G e ol KRRRC 3o s
added ¥o t ﬁé—lQ@s ppd 6 equlvalents of NMM in DMA for 60 minutes,
Method G23
" The resin was washed successively with DMA, DCM, 20% HOAc in DCM, MeOH and
- DMF. 2 equivalents of the appropriate aldehyde was dissolve:i in a minimal volume of 1% HOAc in
DMF and added to the freshly rinsed resin. After 5 minutes, 2 equivalents of sodium
20  cyanoborohydride in DMF was added, and the resin was bubbled overnight. The resin was then
' washed with DMF, 20% DIPEA in DCM, DCM and MeOH. The coupling was monitored by the
* Kaiser nmhydrm test; If the Kaiser test was positive, the appropnaﬁe aldehyde was coupled again in
the'same manner.
Method G24
25 3 equivalents of the appropriate carboxylic acid (R) was coupled with 3 equivalents of
 HBTU, and 3 equivalents of DIPEA, in DMA. The reaction was followed by TLC. Upon completion,
the mixture was diluted with EtOAc. The organic layer was partitioned with dilute sulfuric acid,
saturated NaHCO;, dried over MgSO, filtered and concentrated in vacuo. The resulting methyl ester
product was then used with out further purification.
30  Method G25
The methyl ester of the appropriate carboxylic acid was made by Method G15 and the
phenol was converted to the ¢- butyl ester by Method G10. 1 equivalent of the res'ultihg product was
dissolved in a 1:2 mixture of THF and EtOH, and 3 equivalents of lithium chloride and 3 equivalents
of sodium borohydride was added and the reaction was stirred overnight. The reaction was
35. quenched with H,O and concentrated in vacuo. The residue was partitioned between EtOAc and
H;O, and the aqueous layer was extracted with EtOAc. The combined organic layers were dried
over MgSO;, filtered and concentrated in vacto. The crude alcohol was purified using silica gel flash
chromatography (9:1 hexane/ EtzO)..



After agitating for 2 hours, the resin was drained and rinsed_w th DCM and

DVA. The .r eswo 999856 hen treated with 10% DI PEA in DVA for 10 RER(HS2¥06410

foll owed by several DVA washes and then with a 5% sol ution of

d| ethyl dlt%charb ic acid in DVA for 15 mnutes. The resin was then rinsed
W th MeOH and DCM Met hod (40 Resin was suspended in ACN and

cool ed to Of err] B.solitioreofdeghivalgnte thewkbimiand b1 eﬂm&ﬂhrmmP&PeqMa{aem@dM-
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and the 5r esin %%Eeﬁrowt 10% HOAc in ACN y \ tr CH. ﬁEt hod (41 e'sl'he

resin was presidee Mostaken yi injg minimal amannt of QCM mmedéh@qah % lug of silicareel.pring
and 6 equi vatﬁmssemm RiEFAnkdhtrblithy thidsolhor T W8 Sthe residGe! Wi piFed usihg kil gel

appropri ate a vvas a esin ated for 30 m nutes.
The procedufl@? g%@%/d%ﬂ%}?"mfﬁngg? ?qu%ﬁé ERPRFTH DVA and DCM 75
Met hod (42 Muhdaeswn was rinsed W|th DMA, DCM and di chl or oet hane.

equi val @”t s of the app rn?ﬁanah?oh%f' Oé]éfs'olv&i‘}noa{cébgneant acf%z'igaeﬁ; ?fﬂéqiuv% en og EA

wer e added i n di cChtoroe € an e resrn was agl
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repeated untj,l ﬁﬁer@c?ﬁ%%i\%.ed I\gug%?g st ah& SbllcLrirateldN§ ) ewvmt%%%%ﬁhgdn

di chi or oet hane, and he resin was rinse
di chl or oet hgﬁyeerq_E@Ag god blaq).e'ﬂipgeseﬁuetm partitioned between EtOAc and H;O, and the aqueous

layer was extracted with EtOAc. The combined organic layers were dried over MgSOj, filtered and
15 concentrated in vacuo. The yellow solid was triturated with EtO to remove impurities, providing
pure ketone.
Method G28
1 equivalent of the appropriate dlhydmrynaphthalene was dissolved in pyridine. 4
equivalents of solid sodium hydride was added followed by 2 equivalents of the bromide and 0.4
20 equivalents of cuprous chloride. The resulting mixture was stirred vigorously and heated in an oil
bath at 100°C for two days. After concentrating in vacuo., the residue was partitioned between
EtOAc and 1M HCL The aqueous layer was exiracted with EtOAc. The combined organic layers
were dried over MgSO,, filtered and concentrated in v.icuo. The residue was triturated with EtO.
After filtering the mixture and concentrating the filtrate, the resulting residue was purified using
25  silica gel flash chromatography (5:4:1 hexane/DCM/Et:0). '
Method G29
To a stirred -78°C solution of 1 equivalent of the appropriate methyl ester in dry toluene
was added a solution of 1.5 M DIBAL in toluene (1.7 equivalents) drop wise. The reaction mixture
~ was stirred for an additional 2 hours at -78°C or until TLC showed clean formation of product, with
30 only a trace of starting material. The reaction was quenched by slowly adding cold (-78°C) MeOH.
The resulting white emulsion was slowly poured into ice-cold 1 N HCI and EtOAc and the aqueous
layer was extracted with EtOAc. The combined organic layers were dried over MgSO,, filtered and
concentrated in vacuo. The residue was purified using silica gel flash chromatography (9:1
hexane/Et,0) to provide the pure aldehyde.
35  Method G30
1 equivalent of the amido alcohol made by Method G28 and 1.5 equivalents of PhsP were
dissolved in THF and cooled to -5°C. 1.5 equivalents of DEAD was added drop wise and the

reaction was stirred at room temperature overnight. After concentrating the reaction in vacuo, the
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appropriate chloroformate and 3 equival ents of DI PEA were added in

di hi or oet hapg odriydsg he resin 10 was agitated for 12 hours. pld@ussmagilieon
can be followed by the Kiaser ninhydrin test and the procedure repeated
until a negative Kiaser test results. The resin was washed with

di chl or oet Fegidae wan ékeCNp e mHoknabamount of DCVh mshpurified thiycflasip promatographyaffil ne

was di ssol y.g@lné/lgtzg 3 poviddipufkasolheit i On. 1.1 15 equi val ents of solid
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over ni ght. ction was concentrated, and the residue was partitioned
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-78C. After d|n ul val ent's
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by silica Behnd/ERO) chromat ography (9:1 hexane/ Et20) to provide the pure
triflate. nMeb‘h?q;%;dG To a stirring solution of 1 equivalent of the triflate
ina 2/1 nt DVF/ MeCH was 30 added 0. 15 equi val ents of 1,

3- bi s(di pheny| pHesphdoling alprhohwaedisselied itba a8liimigth@ndf 2tiahol bnd. suligichueid, then

233?55?’&?2&5}“@;@2%’&‘“ St TR SReHbally bl ot BB e plied ¢
5-7 hddrs btvesn ExR and FOpHee aquesus dayey way extyactedwith E6@. Thel domdblined malﬁqayer?he
react i on Wagre URRIovePESNY filtk&ChridRoNcaftkkRed iR Dilud. Ffe 8IS h{géhicﬁge?
between [e g Thea ?us | ayer was extracted twice wth Et20 35
conbi ned o{b@ Frems g?li?]\ﬂeifeé %?F%%) %6’@?“\9@%& thy}gstef-er ed t hr ough a plug of
silica gel Matlddcss
. To freshly rinsed resin was added, 2.2 equivalents of DIPEA and 2.2 equivalents of the
20 . . appropriate isocyanate (R) in 1, 2- dichloroethane were added and the resin agitated overmght. The
- . resin was then washed with 10% plpendme in NMP, THF, 30% HOAc in DCM and MeOH.
Method G34- '
1 equivalent of 4- benzyloxy benzyl aicohol resin (Wang resin) was washed with DMA and
: DCM. To the resin was added 3 equivalents of the appropriate Fmoc protected amino acid, 3

25 equivalents of DIPC and 0.5 equivalents of DMAP in DCM. The resin was agitated for 2 hours,
rinsed with DCM and DMA. The resin was then treated with 10% acetic anhydride in DCM for 5
minutes. The resin was washed with DCM and MeOH and then dried in acuo.

Method G35 '
_ The resin was washed with DCM and chloroform. A fresh 0.14M solution of tetrakis

30 (triphenylphosphine) palladium(0) in 2.5% NMM, 5% HOAc in chloroform was added to the resin.
After agitating for 1 hour, the resin was checked by the Kaiser ninhydrin test. If the Kaiser test was
negative, a new solution of Pd(0) was made and the reaction done again until a positive Kaiser test
results. The resin was rinsed with DCM, MeOH and DCM.

Method G36 '

35 The deprotected resin was treated for 1 hour with a solution of 10 equivalents of
benzophenone imine and 1.3 equivalents of HOAc in DMA to form the glycine benzophenone
imine. After rinsing with DMA the resin was treated with 3.5 equivalents of 2-f-butylimino-2-
diethylamino-1, 3- dimethylperhydro- 1, 2, 3- diazaphosphorine for 1 hour. 3 equivalents of the
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concentrated in vacuo. The residue was purified by silica gel flash

chr omat ograp%gﬁ' &560 02 hexane/ DCM EtO to provide the pure npCivpsouesssr
76 Met hod P equi val ent of the appropriate Boc-aniline was dissol ved
i n methanol and the solution saturated with HCL The reaction_was heated at
50C for 3h, tpecpriacrdihtingsgedt was addediand thitwsagtioh egitated|fon g hayrs. Thegasin wasdraigeq

35% [err] untj | xS Sl e ) GROAd BO1 aad DOMXTThe e
by the addi Thid WARHER) o 2P R IDIPER B W DOMPRS e
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1.1 equi val egd 3Rburs Atk HEnWak Belrisdd WilEHIQ, THFER0% GIPRA S'IIIMwhéBCMIhe react i on
was stirred at OC for another 1.5 hours After diluting the reaction with

H20, - t he 5r eaMeth¥d G#s heated at 80C for 10 hours. The reaction was cool ed

t 0 room t enper at ut®eqafdlerts bf Rbiomdterdphthalit 40AL 20 quévaleotsiof HBTUROgguivalentagidiobt
were dried ove SQ4 . and concent r.at £d 0, vac he Lesi. :
purified by §ﬁ“¥ F%/gq‘ﬂ‘éﬁle“ﬁ %{é‘%m’éﬁr%‘?{ﬁ?&j‘?l‘é‘b i ie% g“# egaﬁéll WZ g the
provi de the pissdivtbaiomofeephthalic@¢Rl esten Jaithisdobition whs added 3pequinatentsob3-hydieyy
benzoate was,di ssol v | _ : | ¥ DISHH S ' Shnd E.
BBr 3 was addgﬁ?zy%%fn ee?eﬂ gtk‘:&}relg%%&tp g%%uglgge? #c?ﬁ over%ﬁaklg?hetl?\@%ggécr? ikgﬁﬂala.s té‘g
quenchedioni t Wheé mectionwas stirred dor 0 rintes andthen ibwas ad}_i?g toihe rasin whigh yvasthen agifated s
extracted throgén;(ghges with [err] and the comnbi ned organic |ayers were dried
over. MgSO4 and concentrated in vacuo. The residue was taken up in a mninal
anount of sa™MAtBadfeP8 err] The product was precipitated fromthis aqueous
sol ution by the addipivAéntof 3-caneptiRholavachlided irbi Hark bottle euithrFXOHR 0,02 equivaleni Of

T O e QLR o5 55 e Y B 20 R sl i
15 50 psi H2, and shaken for 12 hours. The reaction filtered through a pad of celite and diluted 1:10
with Et:O. Upon standing over night, fine white needles form. The product was filtered, washed
with EtO and dried in vacuo. The resulting hydrochloride salt was then used with out further
purification.
Method G39
20 The resin was washed with DCM and chloroform. A fresh 0:14M solution of tetrakis
(triphenylphosphine) palladium(0) in 2.5% NMM, 5% HOAc in chloroform was added to the resin.
After agitating for 2 hours, the resin was drained and rinsed with DCM and DMA. The resin was
then treated with 10% DIPEA in DMA for 10 minutes, followed by several DMA washes and then
with a 5% solution of diethyldithiocarbamic acid in DMA for 15 minutes. The resin was then rinsed
25  with DMA, DCM, MeOH and DCM. '
Method G40
Resin was suspended in ACN and cooled to 0°C. Once cool, 3 equivalents of PhsP and 3
equivalents of NCS was added and the resin was agitated for 5 minutes. 6 equivalents of the
appropriate aniline was added to the resin and the resin was agitated as it was warmed to room
30 temperature. After an additional 10 minutes at room temperature, the reaction was quenched with 3
equivalents of HOAc and the resin washed with 10% HOAc in ACN, DCM and MeOH.
Method G41 '
The resin was preactivated with 3 equivalents of HBTU, 3 equivalents of Hobt and 6
equivalents of DIPEA in DMA for 10 minutes. 2 equivalents of the appropriate amine was added,
35 and the resin agitated for 30 minutes. The procedure was repeated again. The resin was rinsed with
DMA and DCM.
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1 equivalent of the appropriate carboxylic acid was dissolved in DM 1.1
equi val ent sy@by/s985¢ d NaHCO. and 5 equivalents of allyl brommareesssagdded
and the resulting m xture was stirred at 45[err]C overnight. The reaction
was then concentrated, and the residue was partitioned between 25 [err].
The aqueouMethag&2was extracted three times with [err] and the conbi ned

organic |ayers mrﬁsxﬂrw&drﬁéerw{ﬂerﬂﬂiAalmén/P%&e&}Bﬂ&B&Qm!en 3{ Uf¥aten *B‘? e

resi due was r|f| ca flash chr omat ogr err
provi de t h?PB‘LY \gwygi‘?@lfe ﬂ/gteﬂ alents) of BIPEAwgrey f“i“%‘l %ﬁ"!lh@q@f‘%ﬂ@rﬂ‘e of
t he appr opuesintvas agxdageld f@rsi2 dhoutis) ThE kack@Scan b esllere& b el Kiélaﬁﬂﬂ}@d&ﬂ test &{d the

tetrakis (triphenyl sphi um O equi v nts .o

m)rphoFl nepmcfﬁ'érerrgéeg ?(‘)lﬁttﬂv?/e{'se Haéed't?sg% ‘i"saﬂﬁ waﬂ‘f%‘ﬁ ‘gb’ﬁ'égﬁ{’]P?F@H‘ern
vacuo. Thend@®Mue was taken up in DCM extracted three times with 1IN HCL
dried overpMauS§éasind concentrated in vacuo . The residue was triturated
with 1:1 hexane/ Et 20, flltered through _a plug of glass wool and
concentrated | bgaesn was ppsed pDEM lond Adihioroethage. BE equivilentodbf @bd 1
equi val entapgfop hﬂ@cﬂ&%ﬂ?ﬁ\aﬁé’ﬁﬁd ﬂéq%%ﬂleﬁ@@f bﬂ’hﬂ%er@gﬁideé uQExﬁﬂgﬂdEﬂ{ﬁleQH& heQksid 7 1]

and 4 qU|vaIents 1, 3-dibronopropane were adde e reaction was
stirr éﬁ oS Asked ]Izeh%?a@‘ﬁ&aftﬁ’é‘ ag et fpliryver) bys the jKiasg nighydrigatest and the
Mai Nt ai necbrodedir® repedthdCuntia n@gativO Riagd dsbifebu)@. THA@esHl WheWRhdd Wit idioroethite, 77
resi due was %%Miltloned between [err]. The aqueous | ayer was extracted
three ti rn:fgl Et 20 and the conbi ned organic | ayers were dried over MgSO4
and concerMethod@44 n vacuo. The resi due was purified by silica gel fl ash
chr omat ography ( room d th

1 g{%wﬁlellﬁw lhetag- ﬁ)&)&Xt’e dﬁuﬁ{%ap l(ifs?ol ﬂ] g.zv’ﬁ-?FéI-{%@ S f\)xﬁgn

equi val ent of the appropria roxy phenol 1 equ
added1% o éqmvalents of solid NaHCO; and 1 1 equivalents of Boc;O were added and the solution was stirred

vvere

overnight. The reaction was concentrated, and the residue was partitioned between H,O and Et:O.
The aqueous layer was extracted with ELO and the combined organic layers were dried over
" MgS0s and concentrated in vacuo to a solid. Recrystallization out of Et:0/hexane provided pure
product.
20 Method G45 :
1 equivalent of the appropriate phenol was dissolved in DCM containing 2.6 equivalents of
2, 6-lutidine and the mixture was cooled to -78°C. After adding 1.25 equivalents of triflic anhydride
. the stirring reaction was al:swed to warm to room temperature overnight. The reaction was then
concentrated, and the residue was partitioned between Et:O and H:O. The aqueous layer was
25 extracted with Et;O and the combined organic layers were dried over MgSO, and concentrated in
vacuo. The residue was purified by silica gel flash chromatography (9:1 hexane/Et;0) to provide the
pure triflate.
Method G46
To a stirring solution of 1 equivalent of the triflate in a 2/1 mixture of DMF/MeOH was
30 added 0.15 equivalents of 1, 3-bis(diphenylphosphino)-propane and 2.5 equivalents of TEA. Carbon
monoxide gas was bubbled through this solution for 15 minutes, then 0.15 equivalents of Pd(OAc)2
was added and the reaction was stirred at 70°C for 5-7 hours under an atmosphere of CO (using a
balloon filled with CO). The reaction was then concentrated in vacuo, and the residue was
partitioned between Et:0 and H0. The aqueous layer was extracted twice with Et:O and the
35  combined organic layers were dried over MgSO;, filtered through a plug of silica gel and
concentrated in vacuo. The residue was purified by silica gel flash chromatography (9:1:0.02
hexane/DCM/Et0) to provide the pure methyl ester
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solution of 0.5 equivalents of the bromde in DVMF. After stirrin

overni ght, wWmosw48sdi on was concentrated in vacuo. The resi duBCHH§99/06410
partitioned between [err]. The aqueous | ayer was extracted three tinmes with
[err] and the conbined organic |ayers were dried over MyS0O4 and 10
concent r at edthd# 0. The residue was purified by silica gel flash

chromat ogr aphy ( 1&gqiiva JEHtRO)prirapriateoBacchmilink avap Wissolpiadk roinethided landl @@ hifion a
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DMF. The tube was ated to 1000C e reaction was
cool ed and tanece@athaanylstbe mbjtyre stigedyyigoroushe whils 1. i!neemwi@t@f pagivam niffite in BpQyyras

and washed Whidy dr6p Whse2fHd rdarch@xdwsg/ﬁhe& af esob fEh&oqt&d@ mﬁedu&; ditehg kY dehdtio
on silica (4/1 hexane/ DCV) . was aissolved in THF and 4N HO 1 n_di oxane

and stirred vitheHiQ. ghe reagtion é“’@f \}‘éﬁfds ah &0°C @&ai'ﬁo’t‘%ﬂ‘%d"‘]‘&nﬁa‘i“ﬁ% v fepled togoom
purifi Ied on t?ﬁﬂet]&ﬁe(aﬂd lxtﬂeﬁéa%ﬁ\@t@% )rlh& Qo:gwai gvgmc faws'i Wete drNHtﬁh&dsllI@Q ahd )
equi val ent of t e ro e - ani |ne sol ve n_.met hano e
sol uti ol saCeReeRtEy ‘1%@ aﬁh’? re?‘ e Y28 Puiided ot gel gﬁl‘é}‘f‘iﬂ“ﬁﬁ Ph?'h@gfIl
concentr at ecie*aﬁeﬁmmﬁﬁtz@heprpaldeﬂty@hfemheml id was heated in 35% [ err] unti |
conpl ete di %ﬁe? %%n occurred. Upon cooling the 25 m xture by the

t

addi tion of "Ice he am ne bisulfate precipitated. The reaction flask
was cool ed i n an lieguivalentiof the apprppriatd methyldenzonterwery disselvrddn HICM amid 1.2equivalents

equi val ent s ,of, Sadiskidist bf BbS vua .-Jdan eraﬂﬂ'ﬁ% AL QRacbrS Sverd &ﬁ%&éugﬂ Wigs

stirred at O[err]C for another 1.5 ‘hours gueous sol uti

equi val tht s asenchgd wﬁ%lcaaaféaqucfp m@hiﬁmﬁ’ehﬁ hews. fhwrquhwwms?deﬁfeg timep
The reacti ommm&ﬂrm@&nﬁneamkmﬁrﬁmﬁeé SVer. M@sbpwdsconéehme@mtvmemd 3

NaHOCE. b i Pk 1 HER 80 A b Aot f e o TP P g rgiplated
resi due was fiou thisiaqueoy sutiondy theadditionsif cadtentradOHChplaythéDotactpdintd E6@ The
provide the cgﬁ{ﬁlged &g&gcqaymgg ergsgrer MgSO, and concentrated in vacuo to provide pure benzoic
20 acid. -
Method G49
1 equivalent of the appropriate carboxylic acid was dissolved in DMF. 1.1 equivalents of
solid NaHCOj3 and 5 equivalents of allyl bromide were added and the resulting mixture was stirred

at 45°C overnight. The reaction was then concentrated, and the residue was partitioned between
25 Et;0 and H:O. The aqueous layer was extracted .three times with Et:O and the combined organic
layers were dried over MgSO; and concentrated in vacuo . The residue was purified by silica gel
flash chromatography (7:3 hexane/Et0) to provide the pure allyl ester.
Method G50
To a solution of 1 equivalent of the appropriate allyl ester in THF was added 0.1 equivalents
30 of tetrakis (triphenylphosphine) palladium(0) and 10 equivalents of morpholine. The reaction was
stirred for 1.5 hours, then concentrated in vacuo. The residue was taken up in DCM, extracted three
times with IN HCI, dried over MgSO, and concentrated in vacuo . The residue was triturated with
1:1 hexane/ Et:0, filtered through a plug of glass wool and concentrated in vacuo to provide the pure
benzoic acid.
35  Method G51
1 equivalent of the phenol was dissolved in DMF and 2.05 equivalents of K2COs and 4
equivalents of 1, 3-dibromopropane were added. The reaction was stirred overnight while heating
the reaction flask in an oil bath maintained at 50°C. After concentrating the mixture ir vacuo., the
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2.3 equivalents of lithiumiodide was added to 1 equival ent of nethyl- 2,

6- di chl or o-wd99/4856 | odobenzoate in pyridine, and the m Xt urgciessondsrat
reflux for 8 hours. The reacti on was concentrated in vacuo and the residue

was partitioned between Et OAc -and 1IN HC. The aqueous | ayer was extracted
three ti netssigierwpspattitionedzhetivaeh Et:Oant FhOdTherageeving layerywerssxirted thvas tines witli h 1M
NaHCCB, drisgslay e Mabi¥a 8fnit WYeR e dela b%ﬂﬂ%-;ﬁih&&%&;@&l%ﬁ@% Th

di ssolved in NW and_the 78 sol ution concent i n vacao. i esi due

was t aken T§HdYevasavrifipd by silice gl dadochromatesraphyd85:nhexane/BtOl to prowide thypvre:

| ayer was Wemidd over MgSO4 and concentrated in vacu6 to provide the benzoic
acid ig hiﬂghgggkgh purity to be used without further purification. Mthod

Gb6 5 -3 equi val ents of DUPEA was added to a heterogeneous

m xture of | eduquisdlentof té appropriat Ioxdydxg pheriolarkicl qluivheat cﬂw&a&@éﬁ?e?b;\l, :
0- di et hyi ] vdr larlde,. egui val ents of, t an i .
equi val e%tsgmg‘!élpé&gs%l r@arl%ofﬁ@%ﬁ%w ]%N(%'i%rgnguﬁeWgﬁg SFATR W t he
m Xt ure weenasntratedain vecuo. Theresiduerpas partitianed betwed Etgdiarsl HAL The aquecsdayer whs Ng

t he m xt ur, SHinfld SvithesLP gt nd. H20. agueous
| ayer was egg?cyg?%‘%g t hr gvel ti ITE?:.%VI téh&%g’%eagﬁ%gganﬁ% ﬁgl%c‘%ﬁgi oglgrd_ r%‘a%?dg

| ayer 40 wercancgptraird & @pcueyyBioy resiglye wasn pwiified by ¢ilicn sehdlash citiomatographgu €184as

~purified b)CM}ﬂtJO)&gﬁ@hdéih@ﬁ&e@hé&ﬂat ography (Et20) to provide the pure
hydr oxarratbz. I\%%%o &7 To a stirred -78C solution of 1 equivalent of the
appropri at e‘b? cted hydroxamate in THF was added a solution of 1.2

~equi val ents of Té.nilbginBirgédglass| pressarediaby wab a@dedT D Rquii®asilt i o thdThpproprtel 5
For mat i on ey ol Wl R chef 15, a8 et b et of dad | on
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and the catalyst filtered off. The mixture was diluted with EtOAc and washed with Hz0, and dried
. over MgS0;. The crude product was purified on silica (4/1 hexane/DCM). This was Gissolved in
: THF and 4N HCl in dioxane and stirred overnight. The solvents were evaporated and the product
20 purified on silica (4/1 hexane/EtOAc) to give pure product. '
Method G54
1  equivalent of the appropriate Boc-aniline was dissolved in methanol and the solution
saturated with HCl. The reaction was heated at 50°C for 3h, then concentrated in vacuo. The pale

yellow solid was heated in 35% HSO; until complete dissolution occurred. Upon cooling the

25  mixture by the addition of ice HO the amine bisulfate precipitated. The reaction flask was cooled in

an ice bath and the mixture stirred vigorously while 1.1 equivalents of sodium nitrite in H;O was

added drop wise. The reaction was stirred at 0°C for another 1.5 hours. An aqueous solution of 10

equivalents of KI was added, followed immediately with 17 equivalents Cul. The reaction was

_ stirred at room temperature for 14 hours, then extracted 3 times with Et;O. The combined organic

30  layers were washed with 1M NaHCOs, brine, and dried over MgSO;, then concentrated in vacuo.

The residue was purified by silica gel flash chromatography (95:5 hexane/Et,0) to provide the pure
iodide. o

Method G55

2.3 equivalents of lithium iodide was added to 1 equivalent of methyl- 2, 6-dichloro- 4-

35 iodobenzoate in pyridine, and the mixture heated at reflux for 8 hours. The reaction was

concentrated in vacuo and the residue was partitioned between EtOAc and 1N HCL The aqueous

layer was extracted three times with EtOAc, and the combined organic layers were washed with 1M

NaHCO;, dried over MgSO; and concentrated in vacuo. The residue was dissolved in NMM and the
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saturated aqueous NaHCO3, and over MySO4, filtered through a pl of silica
gel , and .conwersomsssed 20 in  vacuo. No further  purifik (S%'%V%ﬁ’,”“’ﬁf

t he al dehyde was necessary. I\/Et hod 658 A sol ution of | equivalent of
t he appropriate al dehydei.n THF oled 1ec Lept s
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purified by wsitliewasputififd bysHice gel fashicbrpmatdgyaphy (Etzﬂ)emproeﬁgthe@nre hydioemate.20
to Et OAc) toypmByigde the pure aryl alkyne. 79 WO 99/ 49856 :

PCT/ US99/ 06410 NEt hod G8Q 1 equivalent of the aryl alkyne was dissolved in
MeOH and the sol i thaSifredels (rolption atft eapivalentof the approprints pepected by drorampate ja JHF
into the sol widdaded 9£olu'kﬁn3fﬂﬂétﬁﬁvaléﬂ%f5%h{l BDIBAL iNaSluad desh widd Thb adabtida iniktutel
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only a trace of starting material. The reaction was quenched by adding to a separatory funnel
containing Et;O and 0.35M NaHSO;. The layers were separated. The aqueous layer was extracted
three times with ethyl ether. The combined organic layers were washed twice with 1IN HCI,
- saturated aqueous NaHCO:;, and over MgSO,, filtered through a plug of silica gel, and concentrated

20 in  vacuo. No  further  purification. of the aldehyde was  necessary.
Method G58 : :

A solution of 1 equivalent of the appropriate aldehyde in THF was cooled to -78°C and 1.1
eq;zivalents of 0.5M ethynylmagnesium bromide/THF was added. After stirring the reaction at
room temperature for 3 hours, it was diluted with Et;O and washed twice with 10% citric acid. The

25 combined aqueous layers were back-extracted once with Et;O. The combined organic layers were
washed twice with saturated aqueous NaFHCO;, dried over MgSO, and concentrated in vacuo. The
residue was purified by silica gel flash chromatography (4:1 to 3:2 hexane/Et;0) to provide the pure
alkyne. :

Method G59

30 1 equivalent of the aryl iodide was dissolved in EtOAc and the solution was degassed by
passing N2 through a pipette and into the solution for 10 minutes. 1.25 equivalents of the alkyne
was added, followed by 0.02 equivalents of dichlorobis(triphenylphosphine)palladium(il), 0.04
equivalents of Cul and 5 equivalents TEA. The reaction was stirred for 14 hours, diluted with
EtOAc, washed twice with 5% Nax*EDTA, brine and then dried over MgSOy and concentrated in

35  vacuo. The residue was purified by silica gel flash chromatography (gradient elution, using Et:O to
EtOAC) to provide the pure aryl alkyne.



5 at nosphere of H2 (using a balloon) for 7 hours, after which the

reacti on wagofobldgag ed t hrough a pad of celite and concentr at feriSosy 10 -
The residue was purified by silica gel flash chronmatography (gradient

el ution, usmgd{err] to EtOQAc) to provide the pure product. Method G561 2
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Method G63
.1 equivalent of the appropriate benzaldehyde, 2 equivalénts of potassium cyanide and 4

20  equivalents of ammonium carbonate were refluxed in 50% EtOH for 2.5 hours. After cooling to 0°C,
the solution was acidified to pH 2 will concentrated HCl. After standing in the refrigerator
overnight, the-crystals- were filteredand- washed ‘with' H;O' and ‘recrystalized from boﬂmg C
H,O/EtOH.

Method G64 . _

25 The pure hydantoin was refluxed in 10% NaOH overnight. After cooling, activated carbon
was added and the solution filtered through celite. The solution was acidified to pH 7 with
concentrated HCl and allowed to stand in the refrigerator overnight. The resulting crystals were
filtered, washed with H.0 and dried overnight in vacuo to give pure racemic amino acid. '
Method G65

30 . . 4-bromo-2-chlorobenzoic acid was converted to the t-butyl ester by Method G10. ¢
Butylvinyl ether was coupled to the bromide by Method G53 to give 4-acetyl-2-chlorobenzoic acid #-
butyl ester. The ketone was reduced to the alcohol by Method G66 and the racemic mixture resolved
by Method G67 to give pure S isomer. Phthalamide was coupled to the alcohol by Method G68 and
the pi'oduct hydrolyzed by Method G69 to give the amine. '

35 . Method G66

2 equivalents of the appropriate ketone was dissolved in MeOH and 1 equivalent of NaBH;,
was added. After stirring for 1 hour, the reaction was quenched with concentrated HCl and
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butyl ester. The ketone was reduced to the al cohol by Method G566 and the
racem c mi xtwo®messel ved by Method G687 to give pure S isoner. PEUPAA10e
was coupled to the al cohol by Method G68 and the product hydrol yzed by
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Method G69 :

1 equivalent of the phthalamide was dissolved in EtOH and THF followed by addition of 8
equivalents of hydrazine hydrate. The reaction was stirred at room temperature for 1.5 hours, then
at 50°C for 1 hour. The solution was cooled, filtered and the solids washed with EtOAc. The clear

20 solution was concentrated in vacuo and the residue purified by silica gel flash chromatography
(94/4 DCM/MeOH) to give pure amine. '
Method-G70 - '
| 1 equivalent of the appropriate commercially available ketone, 5 equivalents of
hydroxylamine hydrochloride and 10 equivalents of sodium acetate were combined in MeOH and

25 stirred overnight. The reaction was concentrated in vacuo and the residue was partitioned between
EtOAc and saturated NaHCOs. The organic layer was washed once with brine, dried over MgSO,
and concentrated in vacuo. The product was purified by silica gel flash chromatography (EtO) to
give pure oxime.

Method G71

30 1 equivalent of the appropriate benzaldehyde was treated with 2.5 equivalents of the
appropriate R'MgBr in THF at -20°C under anN; atmosphere. After warming to room temperature,
the reaction was poured into a sharry of 0.1 N sulfuric acid and ice, and the product extracted with
EtOAc. After partitioning and washing with brine, the organic phase was dried over MgSO, and
concentrated in vacuo to give crude product. Oxidation to the ketone was carried out in dioxane

35 with 1.1 equivalents of 2, 3-dichloro-5, 6-dicyano-1, 4-benzoquinone for 48 hours. Reaction contents
were filtered, and the filtrate concentrated in vacuo . The residue was purified by silica gel flash
chromatography (hexane/EtOAc 1:1) to yield the product as a yellow solid.
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equi val ents of hydrazine hydrate. The reaction was stirred at room

t enper at ur gud ¢yrq98s6> hours, then at 500C for 1 hour. The sol worarsoweés10
cooled, filtered and the solids washed with Et OAc. The clear 20 sol ution

was concentrated in vacuo and the residue purified by silica gel flash
chr omat ogr ¥sthgdGd2/ 4 DM MeOH) to gi ve pur e anine. Method G70 1 equi val ent
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equi val ent,fifvdghe appropri ate benzal dehyde was treated with 2.5 equivalents

of the appropriate R MgBr in THF at -200C under an N2 at nosphere. After
war m ng t oMPHe&tEnperature, the reaction was poured into a slurry of 0.1 N

sul furic acid and résﬁeaonaﬂﬂ\gtth@a rOpHAtd frtytiRhd186hs WdshedFthf Gimef Witk DCM. A
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protectln grou was was ee tinmes with DCM It was then washed three
times1¥or Mehod G es with a sol ution consisting of 1% TFA 1% TES in DCM

The appropriate resin was washed three times with DCM and then treated with a 0.3 M
solution of the appropriate chloroformate (R) in 0.33 M DIPEA in NMP overnight. The coupling was
. monitored by the Kaiser ninhydrin test. If the Kaiser test was positive, the appropriaie
chloroformate was coupled again in the same manner. The resin was then washed three times with
20 NMP and then three times w1th DCM.
Method G75
The appropriate 2, 6- disubstituted phenol (2, 6 dichlorophenol for Coinpound F, 2, 6-
- dimethylphenol for Compound H and 2, é- difluorophenol for Compound I) was alkylated by
Method G76. The resulting phthalimide was hydrolyzed and protected by Method G77. The phenol
25  was then converted to the triflate by Method G78 and carbonylated by Method G79 to give the’
desired double protected compound.
Method G76
A round bottom flask was equipped with an efficient overhead stirrer and charged with
concentrated H2504 (2.7 x volume of H20) and HO and cooled to ~-5°C with an ethanol ice bath.
30 Once cool, 1 equivalent of the appropriate disubstituted phenol and 1 equivalent of N-
(hydroxymethyl)phthalimide were added with vigorous stirring. The reaction was kept cool for 4
~ hours and then allowed to warm to room temperature overnight with constant stirring. The reaction
generally proceeds to a point where there was just a solid in the round bottom flask. At this point
EtOAc and HO were added and stirred into the solid. Large chunks were broken up and then the
35  precipitate was filtered and washed with more EtOAc and H;O. The product was then used without
further purification after drying overnight in a vacuum desiccator.
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It was then washed 3 tinmes with DCM The resin was then checked by pl acing
a smal |l anouMO Wf49856 resin into a test tube and treating it WEHUS/06410
concentrated TFA. If no yellow col or appears the renoval was conplete. If a
yel l ow col or,qa ? the above procedure was repeated until a clear test
was achi eved hod G73 The resin cont ai ni ng the appropriate free hydroxyl
was washed three 1 eqnivalent phthe@vedust from MdbbdeV&)nnd)(zz.ﬁﬁﬂ/ocDgDEAtarﬁngDﬁMenid)Sof
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thréee tinmes w%e% °“115'° °“|9gf*%66d’e9& the faixtyse, Wag eflured again pyeright (28 bpre). The
three tines te;dltthn Wc&ﬂ@ﬂ tthﬂ?ﬂl iﬂde&b@edplfaﬁd pSOMtsﬂHﬂéd off. 'ﬁfe ﬁl?ﬁne was then
appropriate chlo ver.ni ght e
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positive, thbeappnopmsmshahdedﬁoﬁﬂmnmbmmﬂand:mml ed again in the sane
manner . jfhe g8 s then washed three times with 20 NMP and then three
tines vmth DCI\/I od G/5 The appropriate 2, 6- disubstituted phenol (2,
6- di chl or ophenoll #‘b‘r"a@ﬁﬂf&ﬁﬁp}@w@ﬁe thenq]iané L5 ehwikalerss of 2 - atidipe wasldissotved,
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resultl ng pht hakl m | yzed and protected

phenol A Bﬁ@éﬁ ’@15‘“{1'6 was, gooled; tf’ 8% upder bet“ﬂ@dl dry dreethgnol bath Once
car bo nyI at eckoblyz B/Bqdmdmﬁwtrtfﬁh Ghhydride\Cas@88dd £ thlOdRiBn WahiRWel @b &

e e 0 i T oS ata b o e s
cool ed to - -®usr UpGh woinhletiom, ehd awaction wes leerickntradldl in f3aCarkD @le, redid®s] phiabRat
of the appr %H’éﬂ %té)&c.s gpf tﬁzbu&'ﬁéj OI%Q%Q que?‘ ans 1waesﬂecf yvnlcee%thoJ ‘II\N H;50,, twice with
saturated NaHCOs, once with brine, dried over MgSO; and concentrated in vacuo. The residue was
then purified on silica gel using DCM as eluent. - '
- 20 Method G79 :
1 equivalent of triflate was dissolved in DMF and MeOH in the glass insert of a high

pressure Parr bomb. The starting material was then degassed while stirring with CO for 10 minutes.

(() -

0.15 equivalecis palladium(II) acetate and 0.15 equivalents of 1, 3- bis(diphenylphosphino) gropane
were then added and the mixture was then degassed while stirring with CO for another 10 minutes.

25 2.5 equivalents of diisopropy! ethyl amine was added and the Parr bomb assembled. After properly
assembling the bomb, it was charged with 300 psi CO gas and heated to 70°C with stirring
overnight. The bomb was then cooled and vented. The mixture was transferred to a round bottom
flask and concentrated in vacuo. The residue was then purified on silica gel using DCM with 1%
acetone and 1% TEA as eluent.

30 Method G81 : _

1 equivalent of the appropriate alkene and 1.5 equivalents of KOH were dissolved in H;O in
an appropriately sized Parr shaker flask. A small amount (approximately 100mg per 50 mmol of
alkene) of 5% Pd/C catalyst was added and the flask was charged with 50 psi H; and shaken
overnight. The mixture was then filtered through Celite and concentrated in vacuo. The resulting

35 product was used without further purification,



(hydroxynet hyl ) pht hal i m de were added with vigorous stirring. The reaction
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completion, the reaction was partitioned with toluene and H0. The aqueous layer was back
- extracted. The combined organic layers were dried over MgSO; and concentrated in vacuo . The
20 . residue was purified by silica gel flash chromatography (85:15 hexane/ EtOAc).
Method G84
1 equivalent of the appropriately protected tolaene was dissolved in acetic anhydride and
HOAc, then cooled in an ice-salt bath (-5°C) before concentrated H,SO4 was added. A solution of
~ CrOs (2.6 equivalents) in acetic anhydride and HOAc was added drop wise and the reaction was
25  stirred for 3.5 hours at -5°C. The reaction was poured into ice H,O and stirred for 30 min. The
mixture was extracted three times with ethyl ether. The combined organic layers were washed with
saturated NaFHCO; and brine, then dried over MgSO, and concentrated in vacuo to an oil. Toluene
was added to the oil and the solution concentrated in vacuo again. This was repeated to obtain a
crystalline solid. The solid was dissolved in methanol and concentrated HCl and heated at reflux for
30 12 hours. The reaction was concentrated in vacuo and the residue was purified by silica gel flash
chromatography (9:1 hexane/Et;0) to provide the pure aldehyde
. Method G85
1 equivalent of the appropriate alcohol was dissolved in DMF and cooled to -5°C in'an ice-
salt H;O bath. 1.4 equivalents lithium bis(trimethylsilyl)Jamide in THF was added drop wise. The
35 reaction was stirred for 0.5 hour, then 1 equivalent of methyl iodide was added and the reaction was
stirred overnight under an atmosphere of nitrogen. The reaction was partitioned between ethyl
ether and 10% citric acid. The aqueous layer was extracted with ethyl ether, the combined organic
layers were washed with saturated NaHCO; and brine, then dried over MgSOj; and concentrated in
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sat urated NaHCO3, once with brine, dried over MgSO™ and concentrated in
vacuo. The rweiogmssseas then purified on silica gel using DCM XETEISIA§41020
Met hod G79 1 equivalent of triflate was dissolved in DM and MeCH in the
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shaken overnig m xture was then filtered through Celite and
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and 1.5 equivalents of KOH was dissol ved in H20 and refluxed for three

hours. Aftelpen ﬁmé%qoaﬁhe TeRetion de FonSentiated ig m%mdrm@@n%b%m@t%ﬂawo
product usednvbrighadfaydrids RRkhe@Uiitf dafiddtbdNaHEO;, bMRS, aeidd 6% MgSO; and concentrated

15 in vacuo. The product was used without further purification.
Method G88 _

1.25 equivalents of 95% NalH was suspended in DMF and cooled under N3 to -5°C with an
ice bath. 1.25 equivalents of benzyl mercaptan was added drop wise and, the solution was allowed
to stir for 40 minutes. 1 equivalent of the appropriate aryl nitro compcund was added over 20

20  minutes and the mixture was stirred for an additional 30 minutes. After verifying that reaction was
complete, the solution was ?oured onto ice and stirred until all the ice melts. The aqueous solution
was partitioned three times with EtOAc and the combined organic layers were washed with brine,
dried over MgSOs and concentrated in vacuo. The residue was purified by silica gel flash
chromatography (1:4 hexane/EtOAc) to provide product. '

25  Method G89 :

1 equivalent of benzyl protected material and 2.2 equivalents of AlBr; were refluxed in
toluene for 3 hours at which time H>O and enough EtOAc was added to partition the mixture. The
organic layer was washed three times with F;O, brine, dried over MgSO; and concentrated in vacuo.
The residue was purified by silica gel flash chromatography (4:1 hexane/EtOAc) to provide

30 product. .
Method G90

1 equivalent of the thiol was dissolved in DMF and 2 equivalents of K2CO3 was added. 1.1
equivalents of bromoacetaldehyde diethyl acetal was added slowly over 20 minutes and then 0.1
equivalent of Nal was added portion wise. The reaction was stirred for 2 hours and then partitioned

35  between EtOAc and H;O. The organic layer was washed three times with H;O, brine, dried over
MgSO0; and concentrated in vacuo. The residue was purified by silica gel flash chromatography (9:1
hexane/EtOAc) to provide product.



1.2 equivalents of NaH (60% m neral oil dispersion) was suspended in
benzene andyg9ehdegs t0 00C with and ice H20 bath. 1.2 equi val@ i sdossro
triethyl phosphonoacetate was added slowy and the reaction was allowed to
stir until the solution becones clear. 1 equivalent of the appropriate
ketone (R)Mfted&flied slowly and the reaction was stirred for 4 hours. Upon
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t he- appr Oplhe&édehqt\ Pisahifed a€lo oL e aoms:xdiu&ﬁ%rvcﬁsihdxﬂ aBfdRl fem (. iagd ghignd
HOAc, the eedcén an ice-s Idt bat h é eg before concentrated H2S04 was
adde4. A SBI%fTER o?‘“@?fﬁ‘cf“fa SYFFHPSP A RIS MEdiatet | ¢ anhydri de and HOAc
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20 by silica gel flash chromatography (EtOAc/hexane 1:1) to yleld pure product. The protecting groups
were removed by Method G38 and the product used without further purification.
Specific Example methods: e
Method S§1
Compounds were synthesized using standard Fmoc solid phase methods on Fmoc- L-
25 diamiopropionic acid (alloc)- p- alkoxybenzyl alcohol resin (0.5 mmol/g) (Fmoc- L- Dapa(alloc)-
Wang resin). The resin was made by Method G34 using commercially available N-a-Fmoc-N-B-
Alloc-L-diaminopropionic acid. The Fmoc group was cleaved by Method G19. Compound C,
Method G13, was coupled by Method G20. The Alloc group was removed by Method G35 The
appropriate isocyanate (R) was coupled by Method G33. The completed molecule was worked up
30 by Method G21.
Method S2
Compounds were synthesized using standard Fmoc solid phase methods on Fmoc- L-
diamiobutyric acid (alloc)- p- alkoxybenzyl alcohol resin (0.5 mmol/g) (Fmoc- L- Daba(alloc)- Wang
resin). The resin was made by Method G34 using commercially available N-o-Fmoc-N-y-Alloc-L-
35  diaminobutyric acid. The Fmoc group was cleaved by Method G19. Compound C, Method G13, was
coupled by Method G20. The Alloc group was removed by Method G35 The appropriate isocyanate
(R) was coupled by Method G33. The completed molecule was Worked up by Method G21.
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brine, driedy mﬁ%ﬁ%&l&m&%ﬂéu bylﬂxem@&& The product was
used wi t hout urther pur I cation. Method § 25 equi val ents of 95% NaH
was suspendddethed $iF and cool ed under N2 to -5C with an

Compounds were synthesized using standard Fmoc solid phase methods on Fmoc- i-

diamiopropionic acid (alloc)- p- alkoxybenzyl alcohol resin (0.5 mmol/g) (Fmoc- L- Dapa(allec)-
Wang resin). The resin was made by Method G34 using commercially available N-o-Fmoc-N-3-
Alloc-L-diaminopropionic acid. The Fmoc group was cleaved by Method G19. Compound T,
20  Method G13 was coupled by Method G20. The Alloc group was removed by Method G35. The
appropriate carboxylic acid (R) was coupled by Method G20. The completed molecule was worked
up by Method G21.
Method S6
Compounds were synthesized using standard Fmoc solid phase methods on Fmoc- L-
25 diamiobutyric acid (alloc)- p- alkoxybenzyl alcohol resin (0.5 mmol/g) (Fmoc- L- Daba(alloc)- Wang
resin). The resin was made by Method G34 using commercially available N-a-Fmoc-N-y-Alloc-L-
diaminobutyric acid The Fmoc group was cleaved by Method G19. Compound C, Method G13 was
coupled by Method G20. The Alloc group was removed by Method G35. The appropriate carboxylic
acid (R) was coupled by Method G20. The completed molecule was worked up by Method G21.
30  Method 57 )
Compounds were synthesized using standard Fmoc solid phase methods on Fmoc- L-
Ornithine (alloc)- p- alkoxybenzyl alcohol resin (0.5 mmol/g) (Fmoc- L- Om(alloc)- Wang resin).
The resin was made by Method G34 using commercially available N-o-Fmoc-N-3-Alloc-L-
Ormnithine. The Fmoc group was cleaved by Method G19. Compound C, Method G13 was coupled
35 by Method G20. The Alloc group was removed by Method G35. The appropriate carboxylic acid (R)
was coupled by Method G20. The completed molecule was worked up by Method G21.
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ice bath. 1.25 equival ents of benzyl. nercaptan was added drop w se and ! he

sol ution wagoablsyspd to stir for 40 mnutes. 1 equival ent of pé&hBsoomss10
appropriate aryl nitro conpound was added over 20 20 m nut es and the

m xture was stirred for an additional 30 mnutes. After verifying that
reacti on wMsthedfpl ete, the solution was poured onto ice and stirred until

al | the ice mel¢snpohis m%smmﬁ.g@m%&dpﬁh : d;oha {BERSust A Bf oML

Et OAc and t he corrbl ned organi c ers were was ri-ne, drie over

MySO4 and bHe &llopapeatkaxy %6&!50 Frsiny (@5 mermel/ gi{Bmpny i &ys(allpc)s Wang zesiph The | ash
chr omat ogr g waé hiade b MHRIEEIAGINg! BmiieRyang G‘anIaQQW b-Famde-N-VR QA0SR The

equi val_ent _of benz r ot terial and 2 equi val ents of AIBr3 were
ref | uxad |}r:‘F‘?°(ﬁ'?}‘é'r%s1‘l§ Q%HW? 19, fipmpqupd ﬁﬂerté?‘* G13vier cavpledby MethpdGHas

added to p'aretAllocgmup’wesmvwlgM&iwmsg'ﬁw HﬂécM&yﬁ@-ﬁJﬂ? @) Whs &8p Mg?

w th H20, r | y%‘*f‘{"i and tr e‘g n-vacuo. The resi due

was purlfleatlh%y sr'h‘ecccmae gﬁ?‘ﬁ g}bwﬁ G4l hexane/ Et OAc) to

provi de 30Methpd 8%iuct. Met hod B0 1 equi vaI ent of the thiol was dissolved in

DMF and 2 equi \ I

br onpacet al dehy%gﬁﬁﬁlz%sﬁ{ﬁ&%&%easw gg%“%%g#g‘vﬁ 1‘{3‘ gasfd“ %{mﬁiﬁt@ F053 4 hen

0.1 edbi va4‘§h‘PP'i9P'°NaImM§1°9)dGea‘kwbmzblmlwhslereSﬂW mmug) (ﬂmea;b- tha(aibc) for

2 hours an@addREnp ahd &éhqvﬁc{na%ﬁ by Meh¥Eess &l ,%“@ Pavai ARbEN! gayer
ed over

was washed three tines with H20, "brine, dri concentr ted

in vacuo. “lps-Lrdiamineprorienic acid: 'F}}eeEF“EFyg@PP ivas dlraved Ph%ethq'ir Glﬁatfbgmmc( 9:1

hexane/ Et Q&&)‘od Q:l:pr\@a\él cbaplpd 5 Udbthod T20. Tﬂ\@kﬁ&df,:@% vlas%ﬂb%%' ﬁ‘;P'Me(lQM gl ght)
acetal .and, 2 ui va wei ght) of poly .

of the app | at
phosphor i cé raé"111 Eslld?"ﬁeﬁ'p?cﬂ "‘c?ﬂ'%?”&‘b pled Oy Wdr TheAmeggrow et or ed
by TL@5 Upgmoved by Method G19 and the appropriate carboxylic acid (R) was coupled by Method G20. The

completéd molecule was worked up by Method G21.
Method S10 :
Compounds were synthesized using standard Fmoc solid phase methods on Fmoc- L-

diamiopropionic acid (alloc)- p- alkoxybenzyl alcohol resin (0.5 mmol/g) (Fmoc"-' L- Dapé(alloc)— o
20 Wang resin). The resin was made by Method G34 using commercially available N-o.-Fmoc-N-B-
Alloc-L-diaminopropionic acid. The Fmoc group was cleavec'l.by Method GI9. Compound C,
Method G13, was coupled by Method G20. The Alloc group was removed by Method G35.
Commercially available Fmoc- isonipecotic acid was coupled by Method G20. The Fmoc group was
removed by Method G19 and the appropriate carboxylic acid (R) was coupled by Method G20. The
25 completed molecule was worked up by Method G21. ' "
Method S11
Compounds were synthesized using standard Fmoc solid phase methods on Fmoc- L-
diamiopropionic acid (alloc)- p- alkoxybenzyl alcohol resin (0.5 mmol/g) (Fmoc- L- Dapa(alloc)-
Wang resin). The resin was made by Method G34 using commercially available N-a-Fmoc-N-g-
30  Alloc-L-diaminopropionic acid. The Fmoc group was cleaved by Method G19. Compound C,
Method G13, was coupled by Method G20. The Alloc group was removed by Method G35.
Commercially available Fmoc- 3-aminomethyl benzoic acid was coupled by Method G20. The Fmoc
group was removed by Method G19 and the appropriate carboxylic acid (R) was coupled by
Method G20. The completed molecule was worked up by Method G21.
35  Method 512
Compounds were synthesized using standard Fmoc solid phase methods on Fmoc- L-
diamiopropionic acid (alloc)- p- alkoxybenzyl alcohol resin (0.5 mmol/g) (Fmoc- L- Dapa(alloc)-

Wang resin). The resin was made by Method G34 using commercially available N-a-Fmoc-N-p-
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conpletion of the reaction, the m xture was concentrated in vacuo and then
partitioned vogowassse5 Et OAc and saturated NaHCO3. The or ganPETIUSIVP64IR s
washed twice nore with saturated NaHCO3, brine, dried over MgSO4 and

concentrated.in, vacuo. The_ resjidye s purified,by sili e | ash

chr omat ogr aﬁlqw'(ﬂ‘.afmf?é’f(‘?fh%‘/‘%f‘dé&c t %ﬁ‘ffr g’\?}’ﬁl &' r%ﬁé‘&‘f lby I@@%ﬁ‘fgld% é%f’p“"d c
equi val ent dfettiol 6GESp pvas poupléd bg avidthod/ IG20 Fei Allovagrodp sem| resdvddnbyDEtaxddG35.
cooled to 0C 10 . w . ' H20 .

caui val ent s Cgpmgseatl paBle e W) HHSGE K2 was SnleARY Mo oo il phv?
for 1.5 hougwuprwhstiemavedoby dethoddeit? and the aerpropripte rcartbaxylic ackd hiwas icpwpled bhe
reactior V"a%eﬁ@!a%%‘.tﬁét: 1b8d Mdfetile RRCWHRE (ﬁlﬁ%‘iﬁ%@&éﬁﬂ . Method (93 1

equi val ent | s- N- car boxybenzoyl - cysti ne nzyl ester was dissolved in
HOAc/ H20 15Method/S1$ and treated with chlorine gas for 10 ninutes. The

reaction was CO[‘CSﬁi:&ﬁIdEl i dwérél_sytmﬁ‘ddﬁet Iq déify ﬁi_aﬁ@didil?g\&cgoﬂ&@ﬁasﬁ riﬂetlli&ﬁgdﬁ_nhﬂ&t&d
in vacuo again to yield, ite id. i.s.product _was _di ssol v in

and 0.5 equitRaVieRseRioni a?fﬂé*@ﬁp%%??"a? rﬂl??agl('ﬁjmvc(%é ma'm&?ej&ﬁ?nm-eir 858’:‘5!%%
was stirred Wagg r&ﬁ\)nm&ﬁﬁ'b v&ﬁdnatdbesy Métl\dl\d asi wkihg) cthQAe:d d'angndvanﬂﬂé Md-medl\rxﬂ-d -t h
0. 1IN H2504 en_brine. .The i c layer wa rj ver an
Concent Tat oAb JRRRPProRiES B-clTE VAE BAVE rracested By piaifna B9 Sitbing ¢
chr onmat ogr apeshod EG13Acvak evapled by Wethed 28| ThepAler proapl ueds. retibveedpby MetliodnG35.
groups were_enmy b h G [ t d, Wi ute furt her
purificati orcl:r.o mg‘%re%?iy i%%%n%ﬁ%c(ﬁg%%ggeswﬁgfﬁ?gg%% ag‘?tr%%dun sihﬂv\}ngén ogy%r? ﬁ%gﬁa% ed
usi ng st andaembvidrby Methiod 1P haxbthe pppirbprikte carbobkplircacidl(R) @&s couplediby Method GahiThe

acid (alloc):. R Ao (0.5 mmol /g) (Fnoc- L-
Dapa(al | oc)2°° ﬁ%@%‘égf%)?’ {fonl GAAlehERGE, by Method G34 using

commer ctaal | Methosdi§l4pl e [err] Al | oc- L-di ami nopropionic acid. The Fnoc group
was cl eaved by Mebipsuridé Wver&oyrinidiaed Gsin%{@iah&&id% S6B$ phakd HhéRbda YonMith&0d -
0

(R) s coufPEIoHSSPHRES W (A ST BRprCtetrohona uf BIee) (EPiee i BOPATIe” by
Met hod (21. Wang resin). The resin was made by Method G34 using commercially available N-a-Fmoc-N-g-
Alloc-I..-diaminoﬁropionic acid. The Fmoc group was cleaved by Method G19. Compound C,

20 . Method G13, was coupled by Method G20. The Alloc group was removed by Method G35.
Commercially available Fmoc- glycine was coupled by Method G20. The Fmoc group was removed
by Method G19 ‘and the appropriate carboxylic acid (R) was coupled by Method G20. The -
completed molecule was worked up by Merthod G21.

Method S15 :

25 Compounds were synthesized using standard Fmoc solid phase methods on commercially
available Fmoc- L- Ornithine (alloc)- p- alkoxybenzyl alcohol resin (0.5 mmol/g) (Fmoc- L-
Orn(alloc)- Wang resm) The resin was made by Method G34 using commercially available N-a-
Fmoc-N-8-Alloc-L-Ornithine. The Fmoc group was cleaved by Method G19. Compound C, Method
G13, was coupled by Method G20. The Alloc group was removed by Method G35. Commercially

30 available Fmoc- nipecotic acid was coupled by Method G20. The Fmoc group was removed by
Method G19 and the appropriate carboxylic acid (R) was coupled by Method G20. The completed
molecule was worked up by Method G21.

Method S16 _

_ Compounds were synthesized using standard Fmoc solid phase methods on commercially

35 available Fmoc- L- Ornithine (alloc)- p- alkoxybenzyl alcohol resin (0.5 mmol/g) (Fmoc- L-
Orn(alloc)- Wang resin). The resin.Was made by Method G34 using commercially available N-o-
Fmoc-N-§-Alloc-L-Ornithine. The Fmoc group was cleaved by Method G19. Compound C, Method
G13, was coupled by Method G20. The Alloc group was removed by Method G35. Commercially
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Met hod S2 Conpounds were synthesized using standard Fnoc solid phase

met hods ongGefessk- di am obutyric acid (alloc)- p- al koxybepeyisssssaiwl
resin (0.5 m’rol?g) (Fnoc- L- Daba(alloc)- Wang resin). The resin was nade
by Method G34 using commercially available N-[err]-Fnoc-Ny-Aloc-L- 35
di am nobutayeiiabledinag- isortipecqtisgeid yras spupiedsby-Method 620\ Thr/Fmioo groan as Gmeyes bl C,

Met hod Gl 3veGBGR Ml the feRBokghil acid (19 Wiis! BEp1d B MelBE GBS TRY Bdingldted
Met hod G35 E!I'he appropri?[?’go%oc aﬁ%leéc(xR;mWas %pl% t%y Met hod G33. The

conpl et ed TRjpculeras weeked B px Metholl &3 \et hod G21. 86 - Method S3 Conpounds
wer e synt haethg€sizusi ng st andard Fnoc solid phase inethods on Fnoc- L-

Onithine (all - p-.al koxyhenzyl al cohgl .resin.(0.5 /. F e
O (el Poo) | varkmmealics wes s uefhe SBilord G Rty Beihicd b porteicialy
conmer ci aldvyilableaFtheb|le Qinishifengadloty- [pe ralloxyliehzyd -alcohdl resifix (A5 tshinoltg) Enectboc

roup was %,Ply - washRR . : ol
' g/bt ﬁgd @0&@%& &Mgégg%%vpemvegﬂ%dy%{/ﬁ%ﬂ%% apggag%irgli’g%'gy_
i socyanat Fnfa@N-jvadocloOpiithinesEhe Haoh groupd@s cldved by Method 19 GrinpoundtCiddethedbr ked
up by Met e | ' ' E’rf:igll noc
sgl i)cgl phaggﬁ @#83&%?@#%‘%@3 L?@Pﬁé&% 21% ogiﬁggé‘%d@)?;%%y
al cohd® r ewpilableFr®cnpipecolipic gqichyas cqupled \by (Methesk G20. Fhae Emecgronp) wasremoyedsbih was

made by MajidtReh Eirand the WhprdpRiRR chrbhtylli add At)vaR|cBupled by Method G20. The complete

N a- Fnoc- N-e- Al l oc-L-1ysiné. The Froc group was cl eaved by Met hod 9.
Conpound creolegelentss wegked upaeMetbad G2H by Met hod G20. The All oc group was
renoved byméhédsid G35 The appropriate isocyanate (R) was coupled by Mt hod
&33. The conpl et ed m)clsecul e 4as \Aors!l%e t hod S5

S

ompounds. were 1Zo! ded rg ) MEtbgﬁ%d %%1. et%o%s o Cia
Conpounds wer e SYRCRESiZ6d usIng s aﬁé??% #ﬂ‘gcg i PSS IRERods op RS Yo . -
I n 15 available Fmoc- L- Ornithine (alloc)- p- alkoxybenzyl alcohol resin (0.5 mmol/g) (Fmoc- L-
Orn(alloc)- Wang resin). The resin was made by Method G34 using commercially available N-a-
Fmoc-N-3-Alloc-L-Ornithine. The Fmoc group was cleaved by Method G19. Compound C, Method
G13, was coupled by Method (:20. The Alloc group was removed by Method G35. Commercially
available Fmoc-.3-aminomethyl benzoic acid was coupled by Method G20. The Fmoc group was
. 20 removed by Method G19 and the appropriate carboxylic acid (R) was coupled by Method G20. The
completed molecule was worked up by Method G21. ' ' '
Method S19 - o
Compounds were synthesized using standard Fmoc solid phase methods on commercially
available Fmoc- L- Ornithine (alloc)- p- alkoxybenzyl alcohol resin (0.5 mmol/g) (Fmoc- L-
25  Orn(alloc)- Wang resin). The resin was made by Method G34 using commercially available N-o-
Fmoc-N-3-Alloc-L-Ornithine. The Fmoc group was cleaved by Method G19. Compound C, Method
G13, was coupled by Method G20. The Alloc group was removed by Method G35. Commercially
available Fmoc- 4-aminomethyl benzoic acid was coupled by Method G20. 'I'hé Fmoc group was
removed by Method G19 and the appropriate carboxylic acid (R) was coupled by Method G20. The
30 completed molecule was worked up by Method G21.
Method S20 :
Compounds were synthesized using standard Fmoc solid phase methods on comme;cially
available Fmoc- L- Ornithine (alloc)- p- alkoxybenzyl alcohol resin (0.5 mmol/ g)' (Fmoc- L-
Om(alloc)- Wang resin). The resin was made by Method G34 using commercially available N-o-
35  Fmoc-N-3-Alloc-L-Omithine. The Fmoc group was cleaved by Method G19. Compound C, Method
G13, was coupled by Method G20. The Alloc group was removed by Method G35. Commercially
available Fmoc- p alanine was coupled by Method G20. The Fmoc group was removed by Method
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di am opropionic acid (alloc)- p. al koxybenzyl al cohol resin (0.5 nnol /g(?
(Froc- L- Dawy@¢s49886) - WAng resin). The resin was nmade by Mt RET/USa%0e ng
comercially available N-ct-Fnmoc-N-f3- Al oc-L-di am nopropionic acid. The

Fnoc group cl eaved b t.hod. ,
coupl ed by ?f'c‘)icfg CHPOHRE I\ég\fhl‘”c‘?gmgérl glﬁ@%@@fb@eﬁgg‘w %ﬁﬂgg@&*ﬁg&a&
appr opr i at eweswirbsdap by Method GB) was coupl ed by Method G20. -The conpl et ed

nol ecul e Wagwggglggfl up by Method &1. Method S6 Conpounds were synthesi zed
~using standard Fnoc solid phase nmethods on Fnpc- L- 25 di ami obutyric, acid

(alloc)- p- al koS§BEMYs waresynibesized ysing ptandard Empg splid pbagsmethods o sorpmencighty -
Vang resi n) avaflifle Fafvk-NLN@Enite (alyc)Vpt ADdxfBézyl 2icokbl CRSIHD.S | iinbly gl Faidcabl e
et nod_ G10. etz Wi T Thscots egde By Mehedt o s messty i usiaple e
gr oulo S’ai rmwhﬁgt-gzlbcmﬂﬂmnéﬁiT e Fﬁbegrad ﬂlﬁ)waplfléa&é@bﬁ%bﬁ&ﬂm@og(ﬁodnd ﬁ)l\ézmsdl
coupl e Yy t ho . 0 ecul e was WOl Ke t hod | .
S0P Nt hadles s sk Viehed Bl uRe ol ot et ~enatnn oy Methgash Commerats
met hods on hvailable Emo©ighicink iwae céuiplddoisy) Method &328.0Rh Rz \groupl washremovegshyMétBod
mmol / F - L. Orn(aboc)- .\ r.esin). Th Sj e b h 4
o g P8\ ro s 8 AP ool ol Y chiifod 67 MR B E il BORA T
was cl eavedwhywbtkedapbyGiethodG2ound C, Met hod GLl3 was coupl ed 35 by

Met hod G20. d 2%oc group was renoved by Method G35. The appropriate
carboxylic aci R) was coupled by Method G20. The conpl et ed nol ecul e was
)

wor ked up by Met kempegnds werp synthegized, seingstandardfisens afid whage msthads ea NeEmosNry
standard FnMaQoSQbiathildB@§ae J% Galcohol rbstd (0 m@BQS \FmdR:= - Dabaalloc)-
2 KOXYEEIZY | 21 Ol S W a5 Wil 3P S corh il aian IPRSIA)
The g Y g y Y
Alloc-L-diaminobutyric acid. The Fmoc group was cleaved by Method G19. Compound C, Method
G13, was coupled by Method G20. The Alloc group was removed by Method G35. Commercially
available Fmoc- nipecotic acid was coupled by Method G20. The Fmoc group was removed by
Method G19 and the appropriate carboxylic acid (R) was coupled by Method G20. The completed
20 molecule was worked up by Method G21. ' -
Method S23 :
Compounds were synthesized using standard Fmoc solid phase methods on N-o-Fmoc-N-y-
Alloc-L-diaminobutyric ac:d- p- alkoxybenzyl alcohol resin (0.5 mmol/g) (Fmoc- L- Daba(alloc)-
Wang resin). The resin was made by Method G34 using commercially available N-a-Fmoc-N-y-
25 Alloc-L-diaminobuiyric acid. The Fmoc group was cleaved by Method G19. Compound C, Methoc
G13, was coupled by Method G20. The Alloc group was removed by Method G35. Commercialiy
available Fmoc- isonipecotic acid was coupled by Method G20. The Fmoc group was removed by
Method G19 and the appropriate carboxylic acid (R) was coupled by Method G20. The completed
molecule was worked up by Method G21.
30  Method 524
Compounds were synthesized using standard Fmoc solid phase methods on N-o-Fmoc-N-y-Alloc-L-
diaminobutyric acid- p- alkoxybenzyl alcohol resin (0.5 mmol/g) (Fmoc- L- Daba(alloc)- Wang
resin). The resin was made by Method G34 using commercially available N-a-Fmoc-N-y-Alloc-L-
diaminobutyric acid. The Fmoc group was cleaved by Method G19. Compound C, Method G13, was
35 coupled by Method G20. The Alloc group was removed by Method G35. Commercially available
Fmoc- pipecolinic acid was coupled by Method G20. The Fmoc group was removed by Method G19
and the appropriate carboxylic acid (R) was coupled by Method G20. The completed molecule was
worked up by Method G21. '
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resin was made by Method G34 using commercially avail able

N- cx- Fnoc- M@ ogMdosgyc- L- | ysine. The 5 Fnoc group was cl eav%ms%gﬁ@d
Gl9. Conpound C, Method G113 was coupled by Method G20. The Alloc group was

renmoved by Method G35. The appropriate carboxylic acid (R) was coupl ed by
Met hod G20Metied SgHnpl et ed ol ecul e was worked up by Method G21. Met hod S9

Conmpounds Wer e Symgdifed \Z&stﬁk&{eﬁgetﬁfsﬂl?GQﬁﬁLrEm& ik hﬁas?ﬂ@ﬁﬁﬁd%tﬁ@%o?ﬂl meC-

L, 10 d| am o€r0p| oni¢ acjd (alloc cohol resin

mol / g) ( FREREL-E2mBIRTA dcit p- %ﬁ@ewsﬁlﬁaholwe(Pésmmolﬂﬁdl’méf@yba@mod
G34 usi ng wangresin). ahk Yesiv@hd ABdEbNMrtHo T4 Nisin rcailmeékah%véxraﬁle NI FRIBERBL ONi C

aci d. s cl.eaved by Method Gl und , Met hod G13, was
coupl e Kﬁ%ﬁ-ﬁ%ﬁ""é@b’ ’Fﬁédﬁfl? §g“°§rgb‘ﬁ‘[5’ WS EFFFH’V@GF Gerapaund C, Method
Conrer ci aI 18, asicduplel dy Matiod GBOUH&Q&%& giwpokvagaa,ﬁs@u emetma fi s b@ﬂg\@gn The
Foc group, vas nov Vet.hod, G19 an car box :
acid (R wagto ell'sl?oc' 5‘%”“‘1?&?’%' PeazRic acq, vas. & béfgwﬁg‘ﬁ‘{eggqr £9\§§°WR% ﬁp by
Met hod Geremmded@lc@ @ompéﬂmdspmpnae sgthmdmsaciﬂn) wad dogpled by\Miethdd Eamaheol i d
phase net acid (alloc)- p- al koxybenzyl

al cohol rg‘%ﬁ% gmnll: }(I% @W%pa alloc)- 20 Wang resin). The
resinl $36 Met hod 634 usi ng commercially avail abl e N a-Fnoc- N-[err]

Al'l oc- L di am N QYRR WerddyhesiZEaisihE Bandat PR BRI S d36n Mod-BRECAelyO-
Compound C I\/Et ho GlB V\z?hcoulgl egl Met hod CGZO The %FT nMrs‘%u '\:Nas

removed b ipghutyrie Acide Pr 1”1Y§7e“5'¥‘a?11=°&51 resifr {2 mmoldig) i(Fmeco L+ Pakafdlidclnas
coupl ed bywh&;;thﬁﬂ) BRO resifheashfme mumommr »f@.ﬂmbaaahgte;\mﬂbﬁﬁa.mdc.ﬁl}e

g @Rifgr“o’%‘%rq%ﬁt‘ 81‘%% by”%%%@%‘iqo&ﬁ%w@ﬁ% e
synt hasi z Gﬁﬂ3uwamuplhdi byl MethoB1G20. ‘Hel Allbc gha Mdt_l{ﬂaCG?aSI-Eommercmlly
1 O i s ) B L0 Y U b B
conmer ci almemoved by IN&lﬂloé G and:ﬂm ePNDPm arbaBglic acidAR) wcbuple:hby Mapod)ﬁtm fihe
aci d. The GiBlted rdALudREs &L&@afepbme&(e& ggg GL9. Conpound C,
Method 527 : e
20 Compounds were synthesized using standard Fmoc solid phase methods on N-o-Fmoc-N-y-
Alloc-L-diaminobutyric acid- p- alkoxybenzyl alcohol resin (0.5 mmol/g) (Fmoc- L- Daba(alloc)-
‘Wang resin). The resin was made by Method G34 using commercially available N-a-Fmoc-N-y-
Alloc-L-diaminobutyric acid. The Fmoc group was cleaved by Method G19. Compound C, Meitod
G13, was coupled by Method G20. The Alloc group was removed by Method G35. Commercially
25 available Fmoc- B alanine was coupled by Method G20. The Fmoc groﬁp was removed by Method
G19 and the appropriate carboxylic acid (R) was coupled by Method G20. The completed molecule
was worked up by Method G21.
Method S28
Compounds were synthesized using standard Fmoc solid phase methods on N-a-Fmoc-N-y-
30 Alloc-L-diaminobutyric acid- p- alkoxybenzyl alcohol resin (0.5 mmol/g) (Fmoc- L- DaBa(aﬂoc)—
Wang resin). The resin was made by Method G34 using commercially available N—a—Fxﬁoc-N-y—
Alloc-L-diaminobutyric acid. The Fmoc group was cleaved by Method G19. Compound C, Method
G13, was coupled by Method G20. The Alloc group was removed .by Method G35. Commercially
available Fmoc- glycine was coupled by Method G20. The Fmoc group was removed by Method
35 G19 and the appropriate carboxylic acid (R) was coupled by Method G20. The completed molecule
was worked up by Method G21. .
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Met hod G13, was coupled by Method G20. The Alloc group was renoved by
Met hod G35. ®OPA49856@l | y avail abl e Fnoc- 3-amni nonmet hyl benzoi CPQEM9%§§1°
coupl ed by Method &0. The Frnoc group was renoved by Method G19 and the

appropri ateﬁgﬁp{é lic acid (R) was coupl ed by Method &0. The conpl et ed
nol ecul e was wor up by Method &1. 35 Met hod S12 Conpounds were

synt hesi zed usi n&ompennds rwieresynthesized dsipg standardt Bvaoxntssolid phasecmethdds on Fmoc- L-
di ami opr opi ¢! ﬁ a 0

(Froc L ot "ff h*gg":‘gﬁr‘ﬁ%%ﬁ%‘t‘?’zs. ol PRI L Epflob Wang Rl Hhe
comrer ci al | y&‘mﬂaﬁﬁ mpdecb\Mathpd (34 ysing spmmerciadly availaple d¥-otFmoc-abé-Alonlolysinn i The

acid. The Fiffec glofp wa¥asved BaMEEoPE19VEbMBOuralS MRS S
coupl ed by ;\,}/jﬁth d 628 Tﬁe %aMo og })upbﬁ\\/as renDN\I/ed by %t hod‘!;{gég’plqletﬁl’é:‘GZ(Wa

Conmer ci al | Pq SIBYR WRHisEoved G391 Cosumerginlly %}@11%!’1%\@90‘1: Hinsratig agig was
Met hod G20. cddiedF i Megiod LGROVERe FRODERHp HyasMeinbod S5 Metivd EivCardPie Appiopliste

~ carboxylic ac coupl e &0. The conpl et ed nol ecul e
~ was wor ked ﬁ%“’?ﬁ?’%’i‘m P“ﬁ%ﬁ%d%ﬁ%ﬂp&ﬁﬁ@m% molecule veas wnrkedswm gy
standard FmMetiedlG2d. phase nmet hods on Fnoc- L- diam opropionic acid (alloc)-

p- al komxll_berﬁéﬁl“pgﬁohol resin (0.5 mml /g) (Fmoc- L- Dapa(alloc)- Wang
resin) he resin was made by Method G34 using comercially avail abl e
N- oL- Froc- N- [ er r [Fompeunds Ayere) syrithedized itsing sopdard i Fmnoscsolid. phime rRethals gmoEmocnds

| eaved by Wolodn BRRlno -
'Cl'hgavAIeI ocygyg%p wa@%eﬁed ! Igh 1\4%1;,;?5@'5 %%%aowtﬁ@gp%ag@ Q%@ E%RTDS
al ani ne was ’??B\J‘ﬁ?se’ﬂa‘ifybmﬁe‘él G@Q(‘)‘smﬂ'ﬁ@nl‘lﬁﬁs@ll@ Pﬁ!bb%“fww Iysine Fhe&s19
and the apprEapE gBkEwiaddosyby MetB6d dw( Bdmpbishd (Bled B Medbif G20,

conpl et gd ecil e was wor ked Vet hod GZimyf%q Met hocd S14
FS mH\ X.hloc group was removed BP Meé‘xod G35. Commercially available Fmoc- isonipecotic acid was
coupled by Method G20. The Fmoc group was removed by Method G19 and the appropriate
carboxylic acid (R) was coupled by Method G20. The completed molecule was worked up by
Method G21.
Method S31 _

20 Compounds were synthesized using standard Fmoc solid phase methods on Fmoc- L-
Lysine (alloc)- p- alkoxybenzyl alcohol resin (0.5 mmol/g) (Fmoc- L- Lys(alloc)- Wang resin). The
resin was made by Method G34 using commercially available N-a-Fmoc-N-g-Alloc-L-lysine. The

. Fmoc yroup was cleaved by Method G19. Compound C, Method G13, was coupled by Method G20.
The Alloc group was removed by Method G35. Commercially available Fmoc- pipecolinic acid was

25 coupled by Method G20. The Fmoc group was removed by Method G19 and the appropriate
carboxylic acid (R) was coupled by Method G20. The completed molecule was worked up by
Method G21.

Method S32 _ _
Compounds were synthesized using standard Fmoc solid phase methods on Fmoc- L-

30  Lysine (alloc)- p- alkoxybenzyl alcohol resin (0.5 mmol/g) (Fmoc- L- Lys(alloc)- Wang resin). The
resin was made by Method G34 using commercially available N-o-Fmoc-N-g-Alloc-L-lysine. The
Fmoc group was cleaved by Method G19. Compound C, Method G13, was coupled by Method G20.
The Alloc group was removed by Method G35. Commercially available Fmoc- 3-aminomethyl
benzoic acid was coupled by Method G20. The Fmoc group was removed by Method G19 and the

35  appropriate carboxylic acid (R) was coupled by Method G20. The completed molecule was worked
up by Method G21.
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Conmpounds were synt hesi zed using standard Frnoc solid phase nethods on Fnoc-

L- di am opixepéopdkss aci d (alloc)- p- al koxybenzyl al cohol resgicnfs9oe/dssid™! / 9)
(Fnoc- L- Dapa(al l oc)- Wang resin). The resin was made by Method &34 using

comercially available [err] Al oc-L-diam nopropionic acid. The Fnoc group
was cl eavdieth9d §#8t hod G19. Conpound C, 20 Method Gl13, was coupl ed by

Met hod G20. Thecompbmdsgmaeyﬁmesmé@m Stall¥ardBidd0 Lo 5P PhasEMUPHRGS b Frmbc- L-

avai | abl e _Fnoc [ ou d by Met hod (0. The Fnoc group was -
removed byVRRS ﬁgg‘ gﬂ‘gﬁgae?ﬁgﬂé‘gﬁf BHPi%} mmelie) Fmact L- Lysfalloq- F& angresi)o A ed
by Method r@ﬂﬂwasThﬁde:b;ﬂMe&b& G3ambiag dbmmuenllyavaiasle MMOMMC—@ﬁﬁegﬂt{:Od
S15 2 un esi ze standard Fm)c sol i ase
met hods off & 5%?0 @ﬁ“ﬁ'@’%ﬁﬁ?ﬁé&%ﬁ%l’mﬁ @%E‘gﬂ 31 a5 rquplefl by Ylethod G2,
alhkoxybenﬂfhé Adbbc givap wassiemoyed. By Method g335( Eﬂﬁﬁlerdalll{ @bﬂ(aﬁlh:ml): 4 Yiigmewdgl N) .
The resin : nner ci a e N a-

Froc- N-S- Al quﬁq% ?"ﬁ@ m}%%?‘h':éﬁic‘i‘lg%%ngp P ¥ cTse%W %‘l%o%éf@ﬂ‘e
Conpound @ppmm@rl@m;c agid{Rwassoepledby Methbd G205THe coﬁpmemu thaleculprvoaspyorikes
removed by,MeMaadag3p. Commercially 30  available Fnoc- rdpecotic acid was

coupled b thod &20. The Fnoc group was renoved by Method Gl9 and the
approH’r '(‘P(ﬂ'ﬁ%xyl ic acid (R) was coupl ed by Method G20. The conpl et ed

nol ecul e vvas V\n:biﬁpshddp waYe bitesiged dsing &&idaaﬂ Fraeb s@an?wé@thw 6n FRL-hEsi zed
using sta #l: c S g!pzy e tho%)esn om*rerC|L_ >, avai | abl e
Frocs Le - QP WIS o akpEss R Scnpristy Uik Spel &l Gamer Ligdebesy 0vas eesvn T
(Fnoc- L- @xrn@asl mia)by Méthod Ga4 iusing cﬁnﬁercx i dvailiite NRUEm&yN-YANIBOTHysind. THel NG
vas ol oavEERRh PR e G o ‘WEF FeEas o tes e %F%&%ﬁgr o
&0. he Ah¢ ddogyeroup wassemeved\iyd Metholl 3o GoEderciallp availablie ain{oy- B@lanine was

coupled by Method G20. The Fmoc group was removed by Method G19 and the ippropriate

carboxylic acid (R) was coupled by Method -G20. The completed molecule was worked up by

Method G21.

"~ Method S35 :

.20 . Compounds were synthesized using standard Fmoc solid phasé' methods on Fmoc- L-
Lysine (alloc)- p- alkoxybenzyl alcohol resin. (0.5 mmol/g) (Fmoc- L- Lys(alloc)- Wang resin). The
resin was made by Method G34 using commercially available N-o-Fmoc-N-ge-Alloc-L-lysine. The
=moc group was cleaved by Method G19. Compound C, Method G13, was coupied by Method G20.

The Alloc group was removed by Method G35. 'Commerc'ially' available Fmoc- glycine was coupled
25 by Method G20. The Fmoc group was removed by Method G19 and the appropriate carboleic acid
(R) was coupled by Method G20. The completed molecule was worked up by Method G21.
Method S36
Compounds were synthesized using standard Fmoc solid phase methods on Fmoc- L-
diamiopropionic acid (alloc)- p- alkoxybenzyl alcohol resin (0.5 mmol/g) (Fmoc- L- Dapa(alloc)-
30  Wang resin). The resin was made by Method G34 using commercially available N-a-Fmoc-N-f-
Alloc-L-diaminopropionic acid. The Fmoc group was cleaved by Method G19. Compound C,
Method G13, was coupled by Method G20. The Alloc group was removed by Method G35. The
appropriate chloroformate (R) was coupled by Method G74. The completed molecule was worked
up by Method G21. -
35  Method S37
Compounds were synthesized using standard Fmoc solid phase methods on commercially
available Fmoc- L- tryptophan(Boc)- Wang resin (0.5 mmol/g). The Fmoc group was cleaved by
Method G19. Compound D, Method G14, was coupled by Method G20. The Fmoc group was
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avai |l abl e Fnoc- isonipecotic acid was coupl ed by Method G0. The Fnoc group'
was renoved MO 9498360 G19 and the appropriate carboxylic aci d PE/URR06410
coupl ed by Met hod &0. The conpl eted nol ecul e was vvorked up by Method &1.

Met hod S17 5 ds_were. synt.he lzed olid
phase met hod22g! g%rl}dr?er Cia li;h a\Pé’"fp"f)’chaﬁbo pic alf'd Zed?g’f %&Eﬂ ) The
al koxybenzy| conipietddaholeculeiweas pOrked mpby MethodfG2dc- L- O n(al | oc}- Wang resin).
The resin wege#pdssdy Method G34 using commercially avail able N-a-

Fnoc- N-&Al | oc-L- O ni t hine. The Fnpc group was cl eaved by Met hod G19.
Conpound C, Met hdePRRPynds uere sissiged Bynaviiander Bpe: soljth phase msthods engpnvesscially

removed py W%b@%Wﬁ rlaéin mmaiy §. m&c%wﬂkﬂ%@lb&lgﬁgﬁd@ﬂ

was coupl ed gﬁ C% I{' roup was renoved by Me

appropri at e  Methed (14, ppes Goye d‘éfﬁ‘fi%@ W@Q}’PWéleEWM%‘EPd
nmol ecul e masGmrﬂea@pmpnhycdbbdthhcmn) widxolipidd Byl BleHoa 15201 THE coMpl@eSMbleARSI e d
usi ng standard | ase nmet hods on comercially 15 avai |l abl e
Frnoc- L- On |?h’fnepcl( 30‘3 p- al koxybenzyl al cohol resin (0.5 mmuol/Q)
(Froc- L- OM¢ehbd839) - WAng resin). The resin was nade by Method G34 usi ng

comer chgl 'y avai gg%z% Eg,ﬁl | ni t hi The rou

cl eaved y K/bt hodé%?ggn&g)&ée L}'E' g“q‘&?ﬁ \/\(/’afssoié&(; 15%3‘9 %%

The All oc gr%e-bbha@lwehowarawemr%@m (@B mmltg)aﬂgll’lamagﬂoaﬂalmes Elened by

3- ami nomet hyleth& €99, Comfpoind\BS Mettiél! G, ks Vol Qe QFQBQ%R: g@iﬁ”
ou

renoved by t hod Gl9 and _the appropriate car box I C aC|

by Met hod avehby Methael K12 TheAPREoRrate satbowydiciasid (B) way cqm Mgthod KR20. HEhe

S19 Conpoundﬁmpefeanﬁmmbwweﬁewﬁpagm&ﬁa@id Froc solid phase nmethods on
comer cggl I yM§¥ |l e Fnoc- L- Ornithine (alloc)- p- al koxybenzyl al cohol
resin ( (Frmoc- L- 25 O n(alloc)- Wang resin). The resin was

made by Met hod CIQmeQiJmQ meﬂ@ii@dl ysirg\stankiardl Fndi-sélid phase methods on commercially

Compound , “yeepialeLf EfrorHanfer e Rk, DR SeGh7R T8 Rfelgotp tnftied o
renoved by Nethosy Gey - agym@-r E\p@y]b?\zom acid was coupled by Method G20. The appropriate
carboxylic acid (R) was silyl protected, Method G18, and the acid chloride generated by Method
20  G92 and coupled in DCM over night to the amine. After washing the resin with DCM and THF, 3
equivalents of tetrabutylammonium fluoride in THF was added. After 20 minutes, the resin was
- washed with THF, H;O and dilute HOAc. The completed molecule was worked up by Method G21.
Method S41

Compounds were synthesized using standard Fmoc solid phase methods on commercially

—

25  available Fmoc- L- amino acid- Wang resins (0.5 mmol/g) (R). The Fmoc group was cleaved by
Method G19. 4- amino 2- methylbenzoic acid was coupled by Method G20. The 3- hydroxy
phenylacetic acid was silyl protected, Method G18, and the acid chloride generated by Method G92
and coupled in DCM over night to the amine. After washing the resin with DCM and THF, 3
equivalents of TBAF in THF was added. After 20 minutes, the resin was washed with THF, H,O and

30  dilute HOAc. The completed molecule was worked up by Method G21.

Method S42
Compounds were synthesized using standard Fmoc solid phase methods on commercially
available Fmoc- L- alanine- Wang resin (0.5 mmol/g). The Fmoc group was cleaved by Method G19.
Commercially available 4- amino 2-chloro benzoic acid was coupled by Method G20. Fmoc- glycine
35 was coupled to the aniline by Method G61. The Fmoc group was cleaved by Method G19. The

appropriate carboxylic acid (R) was coupled by Method G20. The completed molecule was worked
up by Method G21.
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avai |l abl e Fnoc- 4- ami nomet hyl benzoic acid was coupled by Method &0. The

Frnoc group w@sogossgpved by Met hod GL9 and the appropriate cargiepryddossigl d
(R was coupled by Method &0. The 30 conpl eted nol ecul e was wor ked up by

Met hod G21. Met hod 520 Conpounds were synthesized using standard Fnoc solid
phase met hOMEhg$% ormer ci al | y available Fnoc- L- Ornithine (alloc)- p-

al koxybenzyl al Cahpdunaewérﬁ sf:&héiz%iﬁ@étax{dﬁ%ochﬂi@ﬁds@h{e@lgilg on\l\/lji_éﬂﬁmgcgaﬂy nj.
The resin e b t G34 .usi C rela avai |l abl e a-

Froc. N+ Al Pt ¥ ol e ot Bl T Bk Hors sy Vi o iihed 19,
Conpound CComireigigly @la@ablevdsaming 2-ablbrd berlebit lacid a3 Goupled blj\IMemadgmmu Pmyva I- 4
renoveq by TR ifke ' e-Fnoc- P al ani n S,. C e
by Met %od %@?%GQ%% group WZd r?ieetﬁybd\?é:%ﬁ%e f\%ﬁ%‘(’f‘b as cea&fgby\gﬁaﬂ‘?‘ﬁgm'
appr opr i at Eheanppripte; carbasilig agiR)(Rives ecuplet dot MsgthodGRb ThE20mpidted nolaoyik etaed

nol ecul e Waerké@ikBFMERodE21Vet hod (1. Method S21 Conpounds were synthesi zed
usi ng standard Fnoc solid phase nethods on commercially 5 avai |l abl e Fnoc-
Lo Ornithin'éﬂ’f’ﬁﬁ%)- p- al koxybenzyl al cohol resin (0.5 moVg) (Fnoc- L-

O n(alloc)- V\b.ngoﬂi}ﬁﬁh@wergb}&tﬁﬁﬁummﬂm | mf de 'ﬂﬂst héﬁ@thb@i._s;‘]dﬂggmmerdaﬂy
commergial | y. | | abl e, N4- Enoc- rr]- c-L-Ornithine. e Fnoc_ group
was cllgave%}yag%’\{%lbnﬁﬁb ajanige- m&%e"l‘?\’g)hﬁﬁ Fapg groyip wag depyed by Msthadkeitod
G20. The Afbmwergnlyupvailetde 4-camive d-chipraVixinhsicl a&id was CouplRl by Methvdas) ksl -
Froc- gl ycj [ E [ QUP_Was .renpyve

Met hod 10 bﬂg‘ﬂ%@gﬁ%‘g%%é&ge p%éc%%ére%‘gl?‘g bﬁ?eg‘c‘)’gy F‘cﬂg\%?‘gc P Way cleay We@e'géd

Met hod G20G197Fke appreptiate easbaxplicasidl (B) wassrovpleddsytMethod§20MEheroohpled mdldetib ods S22
Conpounds me%gg@i_ usi ng standard Fnoc solid phase nethods on

N-a- Frmc- Ny b od sa5

Compounds were synthesized using standard Fmoc solid phase methods on commercially

available Fmoc- L- alanine- Wang resin (0.5 mmol/g). The Fmoc group was cleaved by Method G19.
Comme_rciﬂy available 4- amino 2-chloro benzoic acid was coupled by Method G20. Fmoc- L-
glutamine was coupled to the aniline by Method G61. The Fmoc group was cleaved by Method G19.
20 The appropriate carboxylic acid (R) was coupled by Method G20. The completed molecule was
worked up by Method G21. C
Method S46 - .
Compounds were synthesized using standard I“=oc solid phase methods on commercially
available Fmoc- L- alanine- Wang resin (0.5 mmol/ g). The Fmoc group was cleaved by Method G19.
25  Commercially available 4- amino 2-chloro benzoic acid was coupled by Method G20. 3- chloro
benzaldehyde was converted to Fmoc- 3- chloro- phenylglycinie by Method G62, and coupled to the
aniline by Method G61. The Fmoc group was cleaved by Method G19. The appropriate carboxylic
acid (R) was coupled by Method G20. The completed molecule was worked up by Method G21.
Method S47
30 Compounds were synthesized using standard Fmoc solid phase methods on commercially
available Fmoc- L- diaminopropionic acid(alloc)- Wang resin (0.5 mmol/g). The Fmoc group was
cleaved by Method G19. Compound D, Method G14, was coupled by Method G20. The Fmoc group
was cleaved by Method G19. The appropriate carboxylic acid (R) was coupled by Method G20. The
completed molecule was worked up by Method G21.
35  Method S48
Compounds were synthesized using standard Fmoc solid phase methods on commercially
available Fmoc- L~ Lysine(Boc)- Wang resin (0.5 mmol/g). The Fmoc group was cleaved by Method
G19. Compound D, Method G14, was coupled by Method G20. The Fmoc group was cleaved by
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Al I oc-Ldi am nobutyric acid- p- al koxybenzyl alcohol resin (0.5 mmol/ Z@
(Froc- L- Dawe©oM$836) - 15 \Wang resin). The resin was nade by CIW’H? 4
using comercially avail able N a- Fm)c N-y Al l oc- L-di am nobutyric acid. The

Enoc group was, cl eav b Met hod und C, cou

by Mt hod cotEneg ST The APEIPRRAL SE L SR Ao E R et Gl eGP plefd
avai l abl e Frmﬁecuhlmewoﬂdedugbylﬁeﬂ&d@mupl ed by Method G20. The Fnoc group
was rem)ved’\lg%g J,\éedg%(z)d Gl9 and the appropriate carboxylic acid (R was
coupl ed by H 0. The completed 20 = nol ecul e was worked up by Met hod
&R1. Met hod 523 @@mmﬂwm%@mmdmwﬂmﬁmm a\sopenersially o

met hods 9 Emﬁmw alat%\é-(Waﬂg +ebirf(@ls y.prm; oup wastbkR%Y BERithbd G19.
al cohol reS| n z (Frpc- L- Daba(al'l oc ng resin). e resin
was made by ra&r—ww&ﬂ ‘aﬂﬂ ceupled, by Msttiod G20. Hnethoxy
Al | oc- L- di argepalidhyd elwasasﬂvdne&rda@nﬁecm:cmmu @ ﬁﬂmbacwtah@eb@ﬂeamthe

Combved by’ m“%h%ﬁf&sﬁ&émﬁﬂrﬁoﬁ's%%s”%?% qT@&% aigcarbopyli
coupl ed by IWfdhn)c{vaGZ&xpléﬂ”lqW@mmmple&amamebms%ﬂdmdp@Mewd&he

appropré@ sﬁ% (%%I ic acid (R) was coupled by Method &20. The conpl eted
nol ecul 7 up by Method &1. 30 "~ Method S24 Conpounds were

synt hesi zed usi ng ogtpawatisrweréspnthesizdd @ir}zmréandétnkmdd:d)phase methods on commercially

(0.5 mol/ gt *e??w*.'f‘f’“a%“%”ﬁ;‘%%ﬂ G dhely P el oG 0¥ Lol By e o €49
Met hod G34 reigiyravailable 4y -thigsp dengoicacidivas cpupledaby Methpd G20. Fmoc? meta

di am nobuty rtyﬁslﬁ&wsb colpied Ems a M&ﬁo&b@ﬁ‘tﬁdﬁh& el ek GéhPed HPNRALA @1@
Met hod G13, was 35 | cou g I}% &20. The Alloc up was renoved
Byl PRI Wi dhe

Met hod &5, b8 FREFBTI2IE 57 upleg &@d\éﬂwﬂ €20, cveagletewpﬂleéalemﬂs
Met hod G20. wdikedripty MethodiGatras renoved by Method Gl9 and the appropriate
. carboxylic 7\78 {g% was coupl ed by Method G20. The conpl et ed nol ecul e was
- wor ked up by ? 1. 91

. 3-hydroxy aniline was coupled to coinmercially available Boc- d- serine by Method G3. The

Boc group was removed by Method G1 and this amine was coupled to Compound A, Method G8.
20  The t-butyl ester was removed by Method G11 and the acid coupled to the apprépriate amino acid
O-t-butyl ester (R) by Method G3. The final t-butyl ester was removed by Method G11, and the
.completed - molecule was ‘purified by reverse phase HPLC, verified by electrospray mass
spectrometry and lyophilized to a powder.
Method S52
25 The Boc group on Compound F, Method G75, was removed by Method G2 and furylacrylic
acid was coupled to the amine after free basing, Method G2, by Method G3. The methyl ester was
removed by Method G55 and the resulting acid coupled by Method G20 to the appropriate
deprotected commercially available Fmoc protected amino acid Wang resin (0.5 mmol/g) (R). The
completed molecule was worked up by Method G21.
30  Method S53 S
The methyl ester of Compound F, Method G75, was removed by Method G55 and the
resulting acid coupled by Method G20 to commercially available L- asparagine t-butyl ester. The
Boc group was removed by Method G1 and the appropriate carboxylic acid (R) was coupled by
Method G3. After removing the final t-butyl ester by Method G11, the molecule was purified by
35  reverse phase HPLC, verified by electrospray mass spectrometry and lyophilized to a powder.
Method S54
The Boc group on Compound F, Method G75, was removed by Method 2G1 and
furylacrylic acid was coupled to the amine after free basing, Method G2, by Method G3. The methy!
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Met hod S25 Compounds were synt hesized using standard Fnoc solid phase

et hods . on Wode/kyges- N-y- Al l oc- L-di am nobutyric acid- p- al k@oeyg§ymEdio
al cohol resin (0.5 mml/g) (Fnoc- L- Daba(alloc)- Wang resin). The resin

was made by Method G34 using commercially available N-a-Fnoc-Ny- 5
Al | oc- L- di atterrves menyaved bynMethod GhRaridrthbe regultingacidieupled by Mitoy Geb td@ehnieddhlly

Co d Cay, % opi TO QS ILONR AR
Fempved by Rerhon tasedarilBprofohip if milhy Mkl the B0 ol ad reniie RO MRNRSS,
acid was catfbthearrropriai ¢seckexylizcid fRewmnesupled by Method G dfteroslpénifidviiant dhthad O

and the appaaRé mdleRICREs RNk by Redrsk MBEC, GetiR, %&éﬁ 9%55%%
conpl et ed g&ec e ¥\as vvorkedsyup by ]gl\/g%ehod 1. f(e)g} t %2 6 tl'r?pou ds
were synth li%éi“lﬁg @ PS¥e¥fdar d Fnoc sol i d phase methods on N-a- Fnoc- N-y-

Al'l oc- L-di dethiedlses yri c aci d- p- al koxybenzyl al cohol dr e;i nl\/l(ethdmglzl/ 9)

Frnoc- L- Dab | | - WA in), .The resipn was nade t ho usi ng
((:o%r cially Z\(/gl:‘ﬁ g%'% &R ;%Fé%‘iéﬁ%ﬁzl &Fﬁﬂl?g #f‘%dlvéﬁﬁ ’f?B‘BYﬁ‘ﬂ/gY MethadG1 pRd 3npc
group was h!dxwéd\zuyafiéwwcbn@ka.to %Wmﬁgm?ﬁdla&g% GHlby, MUhéd GUhk ed
by Met hod 0 ci Yo
azai I abloe ggrr@gl ;%?a‘ﬁls r{%ﬁrewfqﬂw Qﬁ%‘%@o?@%? em%%'”@“&ﬁﬁ’%&°‘?§edch§i%°ﬁ%b *he
Frnoc gifoupcammercidiypyailableyl- iwptophin@iethyd gstert Afteross pqmilﬁnlaticat, Methad Gdxth noleanle d

R e g j
Vot hod Go1 Sy pag i aepndal e Enver TRy BLRolfR) S ofeckBlen Ut Hoplildto

standard F¥P™4H| i d phase nmethods on N-a- Fnoc-N-y- Al l oc- L-di ani nobutyric
aci d- p- aMemmeygbssrzyl al cohol resin (0.5 mml/g) (Fnoc- L- Daba(all oc)-

Mo e ) e B e £ e B Bt i
Met hodSGL ShydBabemericlad whistdaplid Gl Sy awhre aftet) f}éeabhsiﬁg, lgmz;lisrlodz,lﬁszmetﬂdg{ecﬁh’:ﬂs
0P 5SS i 0 dren P S o oL AR T
: commercially available amino acid methyl ester (R). After saponification, Method G4, the molecule
was purified by reverse phase HPLC., verified by electrospray mass spéctromeh-y and lyophilized to
a powder. -
- 20 Method S57
. The Boc group on Compound H, Method G75, was removed by Method G1 and furylacrylic
acid' was coupled to the amine after free basing, Method G2, by Method G3. The methyl ester was
removed by Method G55 and the resalting acid coupled by Method G20 to the appropriate
commercially available amino acid methyl ester (R). The Boc group was removed by Method G1 if
25 needed and after saponification, Method G4, the molecule was purified by reverse phase HPLC,
verified by electrospray mass spectrometry and lyophilized to a pbwder.
Method S58
The Boc group on Compound H, Method G75, was removed by Method G1 and 3-(2-
thienyl)acrylic acid was coupled to the amine after free basing, Method G2, by Method G3. The
30 methy] ester was removed by Method G55 and the resulting acid coupled by Method G20 to the
appropriate commercially available amino acid methyl ester (R). The Boc group was removed by
Method G1 if needed and after saponification, Method G4, the molecule was purified by reverse
phase HPLC, verified by electrospray mass spectrometry and lyophilized to a powder.
Method 559 | |
35 The Boc group on Compound H, Method G75, was removed by Method 2G1 and
furylacrylic acid was coupled to the amine after free basing, Method G2, by Method G3. The methyl
ester was removed by Method G55 and the resulting acid coupled by Method G20 to commercially
available f- Boc- diaminopropionic acid methyl ester. The Boc group was removed by Method G1
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Gl9 and the appropriate carboxylic acid (R) was coupled by Method &0. The
conpl et ed- nomaxod/49856s wor ked up by Method 1. Met hod S28 ConPCTRIE29/a6dte
synt hesi zed usi ng standard Frnoc solid phase nmethods on N a-Fnoc-N-y- 30
Al l oc- L-di am nobutyric _acid- p- al koxybenzyl alcohol resin (0.5 mmuol/Q)

(Fmoc- L-  Daff{ e peRepPriafRsigPoxilis asid (Ryives raupled byddethediE3. f\fte/papianification, Methory

commer ci al | ycmvcﬁé ﬂnalb&uﬂk Whstpurified bj\reversd\ph#2€ HiPL0) @mléwg;a&@ofpr AFinsks spddRomEmF
group was Cl%‘}aﬁi\e/l t hod .G19. Conpound C, Method 3, was ‘coupl ed by
Met hod G20. PP IRs renmoved by Method G35. Comercially

avai l abl e FnMethoglsyml ne was coupl ed by NEt hod &0. The Fnoc group was

r enoved Met hod r| ajl e. car bo | C aci R S

coupl ed Eg Met hodc&mm%e co%%f‘hgf %p dt@ g‘°§\5{’iﬁeﬂﬁaﬁf) "ﬁg“’ﬁﬁ%’ﬂﬁ%m@k

92 Met hodLysig (disrp purikioxybenzyl aécpholhesm mei:lmuml/rgg (Fstcankieliys(aBotp- oV ey riesin)p s e
hod

met hods on FRgf-wds mzld\é?lyri\ﬁet(\&i h%&smé’con%é&é%pmﬂﬂle R ERNSL la-se%ioc-wswo e, The, |

nol / g) (Fmoc- L- Lys(afloc)- Wang resin resi n was
usi ng conmer Enea grgupwasicleaysddy NMethad F19- Cemapotinil €cMethbg Gl avas &’dwleabdeEmchZo

gr oup s cl e Ryl ap ot bR CC TSR st GPURL Sl 1y

Met hod G20. The All oc "group was renoved Met h

avai | abl’8 FnME"hmﬁF%%EB‘H"E‘ Eﬁﬂdd“‘?l%féﬂedﬁﬁ oeédwwquzo The Fm)c gr oup
was renoved Kgthbsbnd G19 and the appropriate carboxylic aci d (R) was
coupl ed by Met hod-.&0. The co ted npl ecul e was worked up b I\/Et hod &1.

10 Met hod S30 CHMRSSH d%""{ﬁe Histe dapdard Fgos solidyphage ds; gn iFgophbrs e
met hods on Fdnmwptppmhytsamddama)-lpeca)koxgbenﬂl lilexyoD @Y (0.5ah @07 ) (FaRe! I Hdpaflloc)-
mol /g) ( FnDWané‘resx%y %@lrésﬂlcgvas M‘é‘&gb)f ﬁ/lsethozl G3-|4_ using commercially available N-a-Fmoc-N-8-
15 Alloc-L-diaminopropionic acid. The Fmoc group was cleaved by Method G19. Compound C,
Method G13, was coupled by Method G20. The Alloc group was removed by Method G35. The
appropriate aldehyde (R) was coupled by Method G23. The completed molecule was worked up by
Method G21. -
Method S62
20 The appropriate amine (R) was coupled to Compound A, Method G8, by Method G3. The t-
butyl ester was removed by Method G11. The resulting acid was coupled by Method G3 to resin
made by Method G34 using commercially available N-a-Fmoc-N-B-Alloc-L-diaminopropionic acid
where the Fmoc group had been removed by Method G19. The completed molecule was worked up
by Method G21.
25 Method S63
The appropriate amine (R) was coupled to Compound A, Method G8, by Method G3. The ¢-
butyl ester was removed by Method G11. The resulting acid was coupled by Method G3 to
commercially available Fmoc- L- asparagine(Trt)- Wang resin (0.5 mmol/ g) where the Fmoc group
had been removed by Method G19. The completed molecule was worked up by Method G21.
30  Method S64
The Boc group on Compound F, Method G75, was removed by Method G1 and reduced
furylacrylic acid, Method G81, was coupled to the amine after free basing, Method G2, by Method
G3. The methyl ester was removed by Method G55 and the resulting acid coupled by Method G20
to commercially available - Boc- diaminopropionic acid methy] ester. The Boc group was removed
35 by Method G1 and thiophene 2- carboxylic acid was coupled by Method G3. After saponification,
Method G4, the molecule was purified by reverse phase HPLC, verified by electrospray mass
spectrometry and lyophilized to a powder.
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resin was made by Method G34 using commercially avail abl e

N- a- Fnoc- Nygo @,J,gggsL | ysine. The Fnoc group was cl eaved by Nyhgsbofeéfio
Conmpound C, thod GL3, was coupled by Method &0. 15 The Al'loc group was
“renoved by I\/Et hod &35. Commercially avail abl e Froc- i soni pecotic acid was
coupl ed by Mathads¥5G20. The Fnoc group was renoved by Method G119 and the

appropriate car bRl g xpt&nﬁ)ouﬂ@? MaHR €55, Wis Mafdofl by Riinod 8. fQ&LBh@hﬁd
nol ecul e was wor ked, up ﬂw‘ﬁir%quf é Met hod S31 20 S were
Synt hesi zed"aﬁ§‘?‘}’f§“%dt'3rm%¥‘ﬂ Gl ssiwr broMAtad GEh emhafer sponifpation by
6\? | oc) - pMeﬂ{_Fﬁmspb&azqdpld tﬁolwimihesﬁe:’i el %@ML} etil G2 BP Mettod dsyﬁea&&alaﬂ%l

ng resin e resi usi r.c avai labl e
N- - [er?f F)ﬁ%c SN Y ogywﬁl% ?.ESmYdT%\/E &gy%;&%ﬁ‘ix ey L.
Conpound Cavailsblé M@l&pmmagropmup Iaexd xﬂ:eyhywemomecma grotip Gvad\rdntived) by Mathe A &1
renoved b 5 ecol ini s 25
coupl ed bg %%E’%gmgbwﬁ%@% asc ge%sﬁfé%ggnﬁ%%’ﬁ %fget%ﬁc&( %
appr opr i at swoleaewry mei%icbydre('ﬂ)e me HBUEI eiified) bivielebtodpiai GnassT specteamnapdy aind d
mol ecul e piiRseli®h piwddy Method G21. Method -S32 Conpounds were synthesized

usi ng standard Fnpc solid phase nmethods on Frnoc- L- 30 Lysine (alloc)- p-
al koxyWenz}ethedS6hol resin (0.5 mol/g) (Fnoc- L- Lys(alloc)- Wang resin).

. The resin was rmckes&y Iaﬁd:oﬁ%uw F MeBRATEASC wad kandd¥din %&tﬁod Gl After 2-
N- a- Fnoc- N-z- Al | oc- L ncg g‘g %}gﬁ k’gu‘ﬁ was. cl eaved by Method
Compound CXePRAIPEFFVeE . BV ) At P Msthed 5% rswpxﬁm
renoved byMethbt GEO ﬁﬂﬁedl@&mimeﬂled G§1, itvas touplea thﬂKESmu@ aﬁéﬂfx@@ﬁ@
acid was c 844 .i\‘petlp&@, The Ehm l\ﬁt hog%gw :
and the BSWMappr g%r LAt Carboxy rgmg‘ée Yqﬂ%ﬂ?a%& g\llﬁ oy The
conpl eSed Method (R toygammersialiy dvaileblp ¢- Rist Hipohir@RfopiodB acid methy! ester. The Boc group
~ was removed by Method G1 and thiophene 2- carboxylic acid was coupled by Method G3. After
saponification, Method G4, the molecule was purified- by reverse phase HPLC, venfxed by
electrospray mass spectrometry and lyophilized to a powder.
Method S67
20 The Boc group on Compound F, Method G75, was removed by Method G1. Furylaldehyde
was converted to the methyl acrylic acid ethyl ester by Method G83 and after saponification by
- Method G80 was coupled té the amine after free basing, Method G2, by Method G3. The methyl
ester was removed by Method G55 and the resulting acid coupled by Method G20 to commercially

available p- Boc- diaminopropionic acid methyl ester. The Boc group was removed by Method G1
25 and thiophene 2- carboxylic acid was coupled by Method G3. After saponification, Method G4 the

molecule was purified by reverse phase HPLC, verified by electrospray mass spectrometry and

Iyophilized to a powder.

Method S68

The Boc group on Compound F, Method G75, was removed by Method G1. After

30  furylaldehyde was converted to the methyl acrylic acid ethyl ester by Method G83, saponified by

Method G80 and reduced by Method GB81, it was coupled to the amine after free basing, Method G2,

by Method G3. The methyl ester was removed by Method G55 and the resulting acid coupled by

Method G20 to commercially available §- Boc- diaminopropionic acid methyl ester. The Boc group

was removed by Method G1 and thiophene 2- carboxylic acid was coupled by Method G3. After
35  saponification, Method G4, the molecule was purified by reverse phase HPLC, verified by

electrospray mass spéctrometry and lyophilized to a powder.
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Met hod S33 Conpounds were synt hesi zed using standard Fnoc solid phase

net hods on Rwpe9sdsseé Lysi ne (aboc)- p- al koxybenzyl al cohol reEFRS/86410
mmol /g) (Frmoc- L- Lys(alloc)- Wang resin). The resin was nade by Method G34
usi ng comerg |g|d§/ gavail abl e N-a-Fnoc-N-s-Alloc-L-1ysine. The 5 Froc
group was cl Bave 6by Met hod G19. Conmpound C, Method G13, was coupl ed by

Met hod G20. The Alompeungisowgrenanthesizes, aingy stvrsiaid Fregs solido iplesec mathpgs on” the
avai | abl e F\%gro éa@@anm&asﬁwvmﬂh&. ACiinbagd CWeRY Renkis Maldiag (§2the FRR

Frnoc group f-emoved by I\/Et od Gl9 and the appropri ate car box l'ic acid

(R was cou et Wi clomted by Msied GifeThe sapmercially gailable b dimnettib agid was
I\/elt hgd h@l colp led EuashFéim 3CRy IRy YéfizyMife, M@ﬂid&&?ﬁsziﬁ% m&@al rahio Fmac
SOl | ase odgs noC- a O al cQnho
osin (0" 5 PG meE Wap wopked i Yool et Serest iR WRISHE b,

Met hod G34 usiivig. comrer ci al |y avai |l abl e N-a- Fnoc- N-s- AIIoc L-1ysine. The
Fnoc groupegggmc ved by Method G19. Conpound C, Method G13, was coupl ed
by Met hod S The Al oc group was renoved by Method G35. Commercially
avai | abl e Fnoc- [C@mp}mzalsmmszadmmpbwmb-}e IeMethod G249 usiilgeonErmdallyraveilablea s

d |
by Wt nisy” 5 NEZARRS bR ARl BHOTRAN Ao R i by Yo 01D, B
S35 20 comme@uﬁbezm'able wef dimsthyl tergphthaldic @slﬁngasweﬂeébn Methnd @%9} Hﬂme
met hods on FyaRglantine, Milhod €:38,3Vds @Supledby MUKSHKGRETRY AR aiwasrraﬁmdéa Ivféthod

mmol /g) (Fmog- "L- Lys(alloc)- \Wang resin). The resin was d 634
usi ng commer@Panre theaperoprigi ?’R?"Xhﬁf&mwés Quplse by Mefhqgd,{320. %°m9}?

was cl eaved dwwatebaﬁbﬁ&&o@@mmr&tsmh&d\@&m\w&gﬁouﬁh&dﬂﬁy Met hod
&0. Th? C %éyclp-was removed by Method G35. Commercially avail abl e
Froc- §/ s coupl ed 25 by Met hod &20. The Fnoc group was renoved by
Met hod G19 and t (ihe Boprsompi ent Sompeisik ¥l Methad iGF5( Rps wersoved Uyl Methbg GMbaritio the

G20. .The conplebftle ERbSGH! £id\RF wiPLBHld 1P mBYmMR A G rhsing, Method G2, by Method
G3. The methyl ester was removed by Method G55 and the resulting acid coupled by Method G20
to commercially available B- Boc- diaminopropionic acid methyl ester. The Boc group was removed

20 by Method G1 and thiophene 2- carboxylic acid was coupled by Method G3. After saponification,
Method G4, the molecule was purified by reverse phase HPLC, verified by electrospray mass
spectrometry and lyophilized to a powder.

Method 572
Compounds' were syhthesized using standard Fmoc solid phase methods on commercially

25 available Fmoc- L- tryptophan(Boé)— Wang resin (0.5 mmol/g). The Fmoc group was cleaved by
Method G19. Commercially available 2- bromo terephthalic acid was protected with an Fmoc group
by Method G6 and the resulting product was coupled by Method G20. The appropriate amine (R)
was coupled by Method G22. The completed molecule was worked up by Method G21.

Method S73

30 Compounds were synthesized using standard Fmoc solid phase methods on commercially
available Fmoc- L- alanine- Wang resin (0.5 nimol/ g)- The Fmoc group was cleaved by Method G19.
Commercially available 2- bromo tereﬁhthalic acid was protected with an Fmoc group by Method
G6 and the resulting product was coupled by Method G20. The appropriate amine (R) was coupled
by Method G22. The completed molecule was worked up by Method G21.

35 Method S74

Compounds were synthesized using standard Fmoc solid phase methods on Fmoc- L-
diamiobutyric acid (alloc)- p- alkoxybenzyl alcohol resin (0.5 mmol/g) (Fmoc- L- Daba(alloc)- Wang
resin). The resin was made by Method G34 u_sing.commercially available N-a-Fmoc-N-y-Alloc-L-
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Met hod S36 Conpounds were synthesi zed using standard Fnoc solid phase
et hods _onwig#iggesds- di am opropionic acid (alloc)- p- al koxypenasesdssaehol
resin (0.5 nmol/g) (Fnoc- L- Dapa(alloc)- 30 Wang resin). The resin was
made by Met hod G34 using comrercially avail able N-a-Fnoc- N 13-
Al | oc- L- di Hitineiiogisiagi The Zmogigrogineastiesved oM gthod§1% Companid Iy Misthbé GI3, 68
Conmpound d S ' C

mp Qom hpdMBhed ABS TROWRbE Grdy Wil I?Qﬁ‘ovﬁﬁzt neﬂa@@ &A3C THL %Eﬁfggﬁ%

renoved b t hod G35, .. The, appropriate chlorofor was cou

Met hod G?*Pmﬂ? Bﬂﬁﬂé'fléﬂﬁmﬁé@a’f’%e (R waneaupled by, Methed (42 coppleted molecuiprt hod
S37 Conpoumdsvonesdepdy MeiediGzed usi ng standard Fnoc solid phase nethods on
commrgi alﬁxthgalg.}sl abl e Fnoc- L- tryptophan(Boc)- Wang resin (0.5 nmol/qg).
The Fnbc group was cl eaved by Method G19. Conpound D, Method Gl4, was :
coupl ed by Met Kithpeiis wenesyhthesizegrusing standar Fmoc sotid @hus2Gndthodb/bh NG FA3ON- The

| at Jq ' I b thod .. Jh onpl et ed
o et o \EARRARSAE p26h Ly bl B304l 15 o 3 fr el e e
usi ng st aridarmgsitrwas mede by pethed r@hoTi& @ommen@ixnyF Gavailable El-a—Fma:Vf'a-islﬁhl:-B-
Fnoc- L- i ' moe cl eaved py
Vet hod GL3 RURE Tho R dig) Pas bpsa B baele R Comitibalk Rishhot23a s
gr oupl®as byl MethediGHY, The e s1onD way iremeyed riy Jyléthed: G35 rihe xapproprime cantphéiallya s
coupl ed byyiRbia@aldaglenloHae (16 PR i gk wstﬁg&e 842 e %@ggg&sggxﬁ% ‘g@g‘&ﬂeﬁ 1.

Met hod S39 10 Conmpounds wer e “synt hesi ze noc solid
phase net MBE¥ MsthodGtercial Iy avail abl e Fnoc- L- aspar agi ne(Trt) - Wang
resin (0. Methais7g). The Fnoc group was cl eaved by

Compounds were synthesized using standard Fmoc solid phase methods on Fmoc- L-
15 Lysine (alloc)- p- alkoxybenzyl alcohol resin (0.5 mmol/g) (Fmoc- L- Lys(alloc)- Wang resin). The
resin was made by Method G34 using commercially available N-o-Fmoc-N-g-Alloc-L-lysine. The
Fmoc group was cleaved by Method G19. Comi:ound C, Method G13, was coﬁpled by Method G20.
The Alloc group was removed by Method ‘G35. The appropriate cbnimercially available sulfonyl
chloride (R) was coupled by Method G42. The completed molecule was worked up by Method G21.
20  Method S77 : - - |
Compounds were synthesized using standard Fmoc solid phase methods on Fmoc- L-
- diamiobutyric acid (alloc)- p- alkoxybenzyl alcohol resin (0.5 mmol/g) (Fmoc- L- Déba(alloc)— Wang
resin). The resin was made by Method G34 using commerdially available N-a-Fmoc-N-y-Alloc-L-
- diaminobutyric acid. The Fmoc group was cleaved by Method Gi9. Compound C, Method G13, was
25 coupled by Method G20. The Alloc group was removed by Method G35. The appropriate
commercially available chloroformate (R) was coupled by Method G43. The completed molecule
was worked up by Method G21. '
Method S78
Compounds were synthesized using standard Fmoc solid phase methods on N-o-Fmoc-N-
30 5-Alloc-L-Ornithine- p- alkoxybenzyl alcohol resin (0.5 mmol/g) (Fmoc- L- Orn(alloc)- Wang resin).
~ The resin was made by Method G34 using commercially available N-a-Fmoc-N-3-Alloc-L-
Ornithine. The Fmoc group was cleaved by Method G19. Compound C, Method G13, was coupled
by Method G20. The Alloc group was removed by Method G35. The appropriate coinmercially
available chloroformate (R) was coupled by Method G43. The completed molecule was worked up
35 by Method G21.
Method S79 _
Compounds were synthesized using standard Fmoc solid phase methods on Fmoc- L-
Lysine (alloc)- p- alkoxybenzyl alcohol resin (0.5 mmol/g) (Fmoc- L- Lys(alloc)- Wang resin). The
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Met hod G19. Conpound D, Method Gl4, was coupled by Method G20. The Fnoc

group was- cl woaiosss Met hod G19. The appropriate carboxylic acRGI/U$39/064kd

coupl ed by Method &0. The corrpl eted nol ecul e was worked up by Method &1.
phase

15 Met hod $40 Co %QPV‘\’?‘ nt hesi zed usi ng standard Fnoc solid

met hods on JBHM¥EPEME ?§Y smmnﬁ‘qﬁllyﬂ?%&ﬁdﬂﬁd'&f“’w& I-lysing 1(‘8 5
mnto |h / Ig%) Th @nﬁmgmudgmuaema lbji tc\;egwe ¢1?£oh%mc Cﬂ&hodﬁlclﬁmam;lﬂed by Method G20.

met hyl benzoi.¢ a was coupl e appropriate car

not 0 (R wactie Rlct BREp CRRE senait b WaBod 0. e SBRFRR ivmecalinaveibbl
by Meth Od 2 G:h]orof@ﬁteaﬂmmmmﬂm MetiE\G43/ The dbng:ﬂﬁtedttﬂbléchb wagwdtked Ap bg Method
washi ng & dénzl n wth DCM and THF, 3 equival ents of tetrabutyl ammoni um

fl uorlde in was added. After 20 minutes, the resin was washed with THF,
[err] and diMethed $§0/c . The corrpl eted nol ecul e was worked up by Method G21.

Met hod $41 Corrpmm,gﬁ, h@ﬁieaqglﬂé% t
nmet hods on COhTTEI’CI al I aval | abl e Fﬁg@Lﬁmg%E%o amrgétﬂ%/égné‘%glsa}%ﬁ%any
(0.5 mol / gy**¢ikp args!a Ihéang) resin 85 mymalég)nBhe Kol granp was eleaved by

met hyl be nZo lmm G!I9V@<§mﬁ&b|iﬁil)eﬂrailablel\ﬁ3 bRb teBhthdiRGcid wal Yrdied wWARSRFHAE Blok

acid wa A’& %‘?@t ed. Met hod G&B and the acid chloride generated béz

Met hod M 2pd the FseRiteg, rodpst gvRe conplachy Mathod G20kThe poRReRziate Ayin (R)

resin wt h éa/equpled BylMetidbdatpai Tha keripleted inolBdlE wiasiwdiked UGBy MelediG2Af t er 20

m nut es, thq\iig ‘1& qwas washed with THF, [err] and 30 di lute HOAc. The
cu

conpl et ed e was worked up by NEt hod 1. Method S42 Conpounds were
synt hesi zed usi n§oswpavriiswereuypthesizediod resimmedenist Mettied Gt usﬁngrmmmea:hdny available

avai | abl e FIRE-Fmec-NE3-
cl eaved by ot e ARSI diatliRroplinic i The L Gbup WS Ielfs B Qihalno.

aci d wa¥ colreerdally putilable @@mom@m@kygdmsmmwm aoFmécgtotpbyt Method
aniline by idstan@ehe(Bshiting @?odﬁamasgﬁm We@th@ ayes thypg%ﬂ&q“@eg(i%xg{couglad
appropriate.c aci was coupl ed
mol ecul e wad? %&?ﬁ#zg&hﬁ?%%%ﬂ° legile wagw: Siked ip by Method G21.
Method S82
Compounds were synthesized using standard Fmoc solid phase methods on -the
20 appropriate commercially available Fmoc- amino acid p- alkoxybenzyl alcohol resin (R) (Wang
resin) (0.5 mmol/g). The Fmoc group was cleaved by Method G19. Compound C, Method G13, was
coupled by Method G20. The completed molecule was worked up by Method G21.
Method S83
Compounds were synthesized using standard Fmoc solid phase methods on the
25 appropriate commercially available Fmoc- amino acid p- alkoxybenzyl alcohol resin (R) (Wang
resin) (0.5 mmol/g). The Fmoc group was cleaved by Method G19. Compound B, Method G12, was
coupled by Method G20. The completed molecule was worked up by Method G21.
Method S84
Compounds were synthesized using standard Fmoc solid phase methods on Fmoc- L-
30  tryptophan(Boc)- Wang resin (0.5 mmol/g). The Fmoc group was cleaved by Method G19.
. Commercially available 4-amino 2-chlorobenzoic acid was coupled by Method G20. The resin was
treated with an excess of 0.5M 4- nitrophenyl chloroformate and 0.5M DIPEA for 45 minutes. After
twice washing the resin with THF/DCM, an excess of the appropriate amine (R) in 0.5M DIPEA/
DMF was added and the resin bubbled for 20 minutes. The completed molecule was worked up by
35  Method G21.
Method S85
The appropriate amino acid (R) was converted to its methyl ester by Method G15. After free
basing the amine by Method G2, Compound C, Method G13, was coupled to the amino acid methyl
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Met hod S43 Conpounds were synthesized using standard Fnoc solid phase

met hods on weYRsgEal | y avail able Fnoc- L- al ani ne- Wang res ,{@995054,0
mol /g). The Fnoc group was cleaved by Method G19. Commerci arﬁ aval | abl e

4- am no 2-chloro benzoic acid was coupled by Method &20. Fnoc- L- 5
al ani ne wagsteotypMethod 3. tAfter sapphifieations Methnid/ G tHeGrolectilecwds pmeifielt b yavessesphase

Vet hoa. 20 *“?E @"Q‘gﬁmi‘"&‘fﬁ&ﬁ%ﬁ%ﬁﬁ% SR G i 07 “Wothod Sha

Conpounds \M t hesi zed using standard Fnoc soI id phase nethods on
comercial ly lo&hym@akabﬂlﬂndiﬁnw Lconv’élrﬁd!li € the \jXfind &yl 'M&Q;d5d7ﬁDHd9)thenThe

Froc gr.oup ) cI e 0 : CI ally available 4- am no

2-chl or% bé‘V\@o aC|Y) %el?%d%q? (“‘fﬁ“e Fﬁ)ﬁ‘e“ E°“Pb’ﬂéﬁ§:PﬂP‘%‘,‘ﬁdrr% was
coupl ed tontl@daﬁﬂ. Iberetbgd R4 h’dtér minvarrdsfethsmba WREthed €31 Stle Rivid Nedshod
Gl9. The ap géag,qﬁ, 0 b had 0, . The
conpl eted m) ecu e was X%Ib%&'a%éaqﬂé‘t‘%t'%&% L{%ﬁ% M@&%ﬁﬁ%nds
wer e synt hass sesmeved binMethod §dh and fhegompleted angidvals evaspitifiesbyoreversnprasc HELE,y
aval| abl e GERR bl-clododtefass YRG5 s fdp s GhwadNe FrroC aroup vas

cl eaved by Met hod G19 mrerci al 'y "avarl m no 2-chl oro benzoi.
aci d wis MFHT"écf%y Met hod G20. Fnoc- L- glutam ne was coupled to the

ani i ne by Met hpslydsbdyaceldpherio® Cwel QuiveWas ol @RV adinidy bybm Gfh 48 thekNe
oy coul ¢ wERSHEPRR b, el b b Ede sl b s o fpwysmeied it SompHeRdY) zed
usi ng st andfethdd G581 by MetiaddGah aster reptolaice the 1-BaTTEsER | 15! Mythad @11, ahé Qcifve- L-
al ani ne- Vg1 lomholeiaty TRHab1EL. sy G TR ety Wl G R B0, O1°
15  was removed by Method G4 and the completed’ molecule was purified by reverse phase HPLC, -
verified by electrospray mass spectrometry and lyophlhzed to a powder.
Method S88
3-hydroxybenzaldehyde and ethyl magnesium bromide were converted %o the ketone by
Method G71. The ketone was then converted to the oxime by Method G70 and then hydrogenated
20 by Method G38 to give the amine. This amine was then coupled to Coimpound A, Method G8, by
Method G24. After removal of the t-butyl ester by Method G11, the acid was coupled to
~ commercially available L-asparagine f-butyl éster by Method G24. The final t-butyl ester was
- removed by Method G11 and the completed molecule was purified by reverse phase HFLC, verified
by eléctrospray mass spectrometry and lyophilized to a powder.
25  Method S89
_ 3-hydroxybenzaldehyde and ethyl magnesium bromide were converted to the ketone by
Method G71. The ketone was then converted to the oxime by Method G70 and then hydrogenated -
by Method G38 to give the amine. This amine was then coupled to Compound A, Method G8, by
Method G24. After removal of the f-butyl ester by Method G11, the acid was coupled to
30  commercially available L-tryptophan methyl ester by Method G24. The final methyl éster was
removed by Method G4 and the completed molecule was purified by reverse phase HPLC, verified
by electrospray mass spectrometry and lyophilized to a powder
Method 590
&hydroxybenzaldehyde and N-propyl magnesium bromide were converted to the ketone
35 by Method G71. The ketone was then converted to the oxime by Method G70 and then
hydrogenated by Method G38 to give the amine. This amine was then coupled to Compound A,
Method G8, by Method G24. After removal of the t-butyl ester by Method G11, the acid was
coupled to commercially available L-asparagine t-butyl ester by Method G24. The final t-butyl ester
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25 Commercially available 4- am no 2-chloro benzoic acid was coupl ed by
Met hod G20. SO0 9998860 benzal dehyde was converted to Fnoc- 3- cPCHP899/06410
phenyl gl yci ne by Method G562, and coupled to the aniline by Method G61. The

was coupl oo By FRPRLT A RRIP 1Y codelBef RIS Wi Pobfi B bkl

&R1. Met hod Brifleddq electrospray maSpspeciramitry\aed lyophilizddesa peddarsi ng st andard Fnoc

sol i d phase yahb@ss on commercially avail abl e Fnoc- L- di alm nop&ogl o%ch |
acid(all oc) - esin (0.5 nmmo The Froc group was cl eaved by t ho
G19. Conpound D, %Wflfvembeeﬂ dehyge; ﬂt‘gzﬂparwl FRpEsiuEbbromide werp sormeied tgrtha ketengs

cl eaved by tm&o@@n Th@ léggéQf)isl gHeR &ﬂﬁf@&ﬂo' &g&d@t E}H%Méeg?d@}gpmﬂm
Met hod G20. Te et ul e s worked. up 0
Vot hod S48  CBAHSEENR g@ Rxé\ﬁ%“'é@ *ﬁs’sw"e s A1ine wRs e coupled o Gempeund A,
met hods on Qdethar G8,cyl MeﬂmdiIGZlAbA&elﬁiimbvalef thy sbitgl &8s )by Méhed @K/Ltgl%((ggdgvlaz
|/ Th F [ ou S C
W connl oo BIPREPRERHBA ensiik £ lvRibpten iy ety e gt G- The SRRy
The appropr |vmseer|nwet§dvxwetbo?é3: dnn@ﬁ)g‘cggt:émg ﬁl&yﬂﬁﬁﬁh itz tyad r:;s'gme I\—INl;lr.Ce
conpl e g4l el eBosbah Kach e g 9
th d tana no H PO connerC|aIIy 5
Zzgl I ZE: éeFrﬂl;?S,*lhg sgzafigm ne- Wang resin (0.5 nmol/g). The Fnoc group was
cl eaved by Met hod'hgﬂﬁ:ro @’H&H&ﬁh&ywﬁ/ﬁhﬁ\@ﬂeﬁ Meamdr@a%siﬁg Lﬂ&gmbmgh&ime

Froc- 3. chitBiAgH tHHERONE FSruPiiE! i asbehe xS, Methet G o G Histhed B sy
Met BO ¢ Gsl. chiyed-ioTe @ﬂfelémdla‘g\eﬂiyﬁéhw d?]: bueth&to e %S&%ge mg\tyg Bitr e gfﬁl(greala by
S\g; K g)c(iy Eép ¢ b?/&";\t}g(}d}(“fﬁ) ’I'lamszlacsfmpi)elfle.% mgecu¥e was pu egy reverse phaserﬁPLC verified by electrospray
mass spectrometry and lyophilized to a powder. .
Method S93
Compounds were synthesized on commercially available Fmoc- L- asparagine(Trt)- Wang
resin (0.5 mmol/g). The Fmoc group was removed by Method G19. The product of Method G65,
20 with the exception that it was not resolved by Method G67, was Fmoc protected by Method G5 and
the t-butyl ester removed by Method G11. This product was coupled to the resin by Method G20.
The Fmoc group was removed by Method G19 and the appropriate carboxylic acid (R) was coupled
b Meﬁod G20. The completed molecule was worked up by Method G21.
Method S94
25 Compounds were synthesized on commercially available Fmoc- L- asparagine(Trt)- Wang
resin (0.5 mmol/g). The Fmoc group was removed by Method G19. The Method S isomer of Method
G65 was Fmoc protected by Method G5 and the t-butyl ester removed by Method G11. This product

was coupled to the resin by Method G20. The Fmoc group was removed by Method G19 and the

appropriate carboxylic acid (R) was coupled by Method G20. The completed molecule was worked
30  up by Method G21.
Method S95
Compounds were synthesized on commercially available Fmoc- L- alanine- Wang resin (0.5
mmol/g). The Fmoc group was mmo§ed by Method G19. The S isomer of Method G65 was Fmoc
protected by Method G5 and the {-butyl ester removed by Method G11. This product was coupled
35 to the resin by Method G20. The Fmoc group was removed by Method G19 and the appropriate
carboxylic acid (R) was coupled by Method G20. The completed molecule was worked up by
Method G21.
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10 Met hod S50 Conpounds were synt hesi zed using standard Fnoc solid phase

nmet hods on“&ﬂé;@&gi ally avail able Fnoc- L- al ani ne- Vng r egiiyus9s/5s410
mmol /g). The Fnoc group was cleaved by Method Gl19. Commercially available

4- am no 2-chloro benzoic acid was coupled by Method &20. Fnoc- neta
tyrosi ne wWisthedd¥ ed to the aniline by Method G61. The Fnobc group was

cl eaved by Met hasingohfids wete s Mm&e&%&&@mw&mﬂﬂa&m&swxoﬁﬁ&cﬁwpl ed
by Met hod & Enlib g_ | et uIe was _wor ked up by Met hod G21. L\@hod'
S51 3- hydr%Yfé'ga T &H’;“’M B8 sy crael(8)- Thefmagarennyes. clegy i ne
by Met hod ¥ethod kB29. Bine appmpﬁamsmmenmnﬁdvhhblwﬁﬁhmh ®) wapied by awam’mezmvas

Vet hoab cL TR R RRias. Htigh So; e SouPIR by FHoR G2 A s e BRI, 9

ester (R xbykéehtﬁhydw@dqm@ndcmahtstaémhepimm&wmsmadb)emgd by Met hod Gl1,
and the cogphghgsy Mol ecul e was purified by reverse phase HPLC, verified. by
el ectrospray nass spectronetry and |yophilized to a powder. Method S52 25
The Boc group JFPmBSHfssRIe gritggizedowingpandard Fmog selidenhaseymethads o capmensially

furyl | dvaild LiRET: f w b
et hod Go, lible Tk - SPUALRATHP Wi 2 (15 Ruiohls) TS FRePetd. ﬁ‘g‘*&?’?’. o
acid dBupl %ﬁh?ﬁ/ Gﬂ%tﬁ‘s @reaopriate, commencially aypilable di-paid 69 sorried oy Misthad G20 -

avai : abl 3 WiyReiied Method G38,0W ééaﬂﬁd &éd?ddg%@ TR kdnpl detésd;g\ol_lgﬁh@was )
conpl et e ecu Q e net hy
ester of C5 %ﬁ%ﬂﬁﬂ%&"@%&v&@ﬁ ?“@F%B’H“EE‘% and the

resul ti ng Methad 89upl ed by Method &0 to COTTTTEI’CI ally available L- asparagne
t-butyl ester. gy;)g te
car boiyl i c aci ﬁ?%‘ﬁ\%&s&é@dmdwgg Jﬁ%\[ﬁ%ﬁﬁ&m te @?‘*‘eﬂﬁ’g‘% th ,ﬁ‘
t-but yb esavallablg\Fmget 3aigo axid as'aéesnbikéemréema‘gnmﬁwmoearw by eﬂurdeG& §he
phase HPLGompftddimhdt&tuleWwas %%B%my%etﬁ&ﬁézﬁd}@%ﬁ%fdch@ﬁﬁu&m Bésigheebly t0 a

powder. Met hog S5M

Method S99

_ 3- hydroxymandelic acid was converted to its corresponding alcohol by Method G25 and

éo_ _ coupléd to the methyl ester of 4- hydroxy 2- chlorobenzoic acid, Method G15, by Method G26. The

| methy] ester removed by Method G4 and the carboxylic acid was coupled to L- asparagine ¢- butyl
ester by Method G3. The final'#-‘buty] ester was removed by Method G11 and the molécule was
purified by reverse phase HPLC, verified by electrospray mass spectronxetry and lyophxhzed toa
powder.

25  Method $100-

3- hydroxymandelic acid was converted to its corresponding alcohol by Method G25 and
coupled to the methyl ester of 4- hydroxy 2- chlorobenzoic acid, Method G15, by Method G26. The
methyl ester removed by Method G4 and the carboxylic acid was coupled to L~ alanine ¢- butyl ester
by Method G3. The final - butyl ester was removed by Method G11 and the molecule was purified

30 by reverse phase HPLC, verified by electrospray mass spectrometry and lyophilized to a powder.
Method S101

The methyl ester of 3-(3-hydroxyphenyl) propionic acid was made by Method G15 and
converted to the aldehyde by Method G29. The oxazoline of 4- bromo 2-chloro benzoic acid was
made by Method G30. The aldehyde was coupled to the bromide by Method G31 and the oxazoline

35 converted to the ethyl ester by Method G32. After saponification by Method G4, the carboxylic acid
was coupled to L- alanine methyl ester by Method G3. After saponification by Method G4, the
molecule was purified by reverse phase HPLC, verified by electrospray mass spectrometry and
lyophilized to a powder.
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The Boc group on Conpound F, Method Gr75, was renoved by Method 2GlL and
furyl acryl i av@odabss@s coupl ed to the amine after free basi ng, PEEUSSYOHEI by
Met hod G3. The net hyl 97 ester was renoved by Method G55 and the
resulting acj ﬂ‘ g%i&l ed by Method Q0 to commercially available [err] Boc-
dianinopropP@ ° 1d nmethyl ester. The Boc group was renoved by Method G
and the appropri Themethybeey lof 8-(hhydsloxyPherigt) propionit acld was Mptdedy MShod\Gie pnd
saponi fication d LT : C,
vori fi ed by et ustval B MIBol b CpiiaRiih ol by BRMBH nEliE 0 MRS =
Met hod S55 ihade BoethpdGEP. She didghyde wes couplrd to-the bordde hydMethad@31cend the qpzdling
Gl and & h%&.c,mbﬁrmg by Péshel] BYNethRESE trnb QI RCaIARbD FaPblidibed foSiRe RESABy
Met hod @2, Met hod G3. " The nethyl ester was renpved by Method G55 and the
resul 11 ng. aMethog GRERedhn gtgksteb ras sApomiiediby Medosh ity e spibpoli if 4as upled to

tryptophan fiefiihihe Asthfll estefby MettiddBNard A ispbniflVRiondy NMgthod G tHOMBRULIE waaS
purified by reverse phase mass spectropetry

LC ver]fied by electrospra
and | yophi | Pyfiedity raveﬁﬁmﬁe.*fﬁ%& Ferfieddy ejecHosBmy 'g?saabecsﬁmw @%ﬁod
G75, was repsved. by Method Gl and 3- 15 hydr oxybenzoi ¢ acid was coupl ed
to the gmn fotﬁglgree basi ng, Method &, by Method G3. The nethyl ester
was re vedﬁjﬁg1 Pbd G55 and the resulti ng acid coupled by Method G0 to
conmmer ci al | y avaTheinethyhestan @f ddiydrome2ihibrogdshesic o) wag\fforared dypdethéd €4%.i o12;

L 10 O BRBOSEAL 5 U B8 Rt i W B e
The Boc gr osqupled bedvigthesh@s2-andbe MY%SPS,I reppayed dyrddatlpdifzd- Lo elanjne-G--bitpl ester
furylacryli Gas coupled be Method G3. The t-butyl ester was removed by Method G11 and the completed
15 compound was purified by reverse phase HPLC, verified by electrospray mass spectrometry and
lyophilized to a powder.
Method S104 :
4-amino-2, 6-dichlorpphenol' was Boc protected by Metaad G44 and the phenol converted to
its corresponding triflate by Method G45. The triflate was converted to a carboxylic acid methyl
20 ester by Method G46. The Boc aniline was converted to the phenol by Method G47 and then the
methyl ester removed by Method G48. The resulting carboxylic acid was then converted to its allyl
ester by Method G49 (Compound G). 3- hydroxymandelic acid was converted to its corresponding
alcohol by Method G25 and coupled to the phenol (Compound G} by Method G26. And the allyl
ester removed by Method G50. The resulting benzoic acid was coupled to commercially available L-
25 asparagine-O-t-butyl ester by Method G3. The t-butyl ester was removed by Method G11 without
TES. The completed molecule was then concentrated in vacuo, purified by reverse phase HPLC,
verified by electrospray mass spectrometry and lyophilized to a powder.
Method 5105
4-amino-2, 6-dichlorophenol was Boc protected by Method G44 and the phenol converted to
30 its corresponding triflate by Method G45. The triflate was converted to a carboxylic acid methyl
ester by Method G46. The Boc aniline was converted to the phenol by Method G47 and then the
methyl ester removed by Method G48. The resulting carboxylic acid was then converted to its allyl
ester by Method G49 (Compound G). 1, 3-dibromopropane was coupled to the phenol (Compound
G) by Method G51. The 3-hydroxy phenol was coupled by Method G52 and the methyl ester
35  removed by Method G4. The allyl ester removed by Method G50. The resulting benzoic acid was
coupled to commercially available L-asparagine-O-t-butyl ester by Method G3. The t-butyl ester

was removed by Method G11 without TES. The completed molecule was then concentrated in vacuo,
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acid was coupled to the anmine after free basing, Method &, by Method G3.
The met hyl Woledkogses renoved by Method G55 and the resul ti ngp@fiSodigeidl €d
by Method G20 to the appropriate commercially avail able am no acid net hyl
ester (R). The Boc group was renoved by Method Gl if 25 needed and after
saponi f i catpuified byvevrose Base HPLC, iverified (Hy elepmesppayrmhdss gskcidymetg\and Sy philiasicto WPLC,
verified byo,gh&ctrospray nmass spectronetry and |yophilized to a powder.

Met hod S58_The Boc group on Compound H, Method G5, was renoved by Met hod
GlL and 3-(24“"!q4isé9ﬁ/l)acryl ic acid was coupled to the amne after free

basi ng, Met hod Gamiroy2, d/ichiofbphehol J&&GBoBProtecﬁEB Meth®d G4 antfifie {tﬁﬂ@é&ﬂreﬁé’dt_o .
e appropriate

Comrer ct ol 1§ SR PAlsE it R MG B Pt ars copperad o eyl s s
removed by edtistbiyddetlihi G46. TaeBechniling wak t@ivesaDRMhE pRarbi BMetNbd GoTlar@thed R
Cpect 1 onet ittt bRy ] GULI AR 1S Rl il o gk cenna G g
group on CeswksdyMethad 8 (Gampond G)-la dibemperpatiy widiohipled @XGlie pledol(Gompandy| i
The. ot nyl Loy Sfed G36 TROAGHO, Bherel s B ] el oF it B
by r|\]/e|twgg|t mv%;kgzeﬂ GtaTheyallyl aster zamoved by Bisthod di5@Theaemlsing berizoic acid dvas
g?ofor gpr | at gfuglgr goc | i eﬁ{g%lcgvﬁe &?Eﬁﬁgﬁ@%{%ﬁﬁod %??g? w&,yl sster
saponi fi cal’PH™ Wétx’ﬁw it WH@E-MC%E%%WP?%WW%%@%%&%%,
verified bpuméfleddyrompe phasedIFL.CS paified byreleétyosfag mayipaitonedfl ahdlySpliBwdes a
Met hod S60_5 Compounds were synt hesi zed usi ng standard Frnoc solid
phase net hg%p'sde(r)'n Frnoc- L- Lysine (alloc)- p- al koxybenzyl al cohol resin
(0.5 rijol / MethoRSHY- - Lys(alloc)- Wang resin). The
4-amino-2, 6-dichlorophenol was Boc prol:ected by Method G44 and the phenol converted to
its correspording triflate by Method G45. The triflate was converted to a carboxylic acid methyl
ester by Method G46. The Boc aniline was converied to the phenol by Method G47 and then the
. methyl ester removed by Method G48. The resulting carboxylic acid was then converted to its allyl
. 20 _ ester by Method G49 (Compound G). 1, 2-dibromopropane was coupled to the phenol (Compound
G) by Method G51. The 3-hydroxy phenol was coupled: by Method G52 and the methyl ester
removed by Method G4. The allyl ester removed by Method G50. The resulting benzoic acid was
coupled to commercially available L-alanine-O-t-butyl ester by Methed G3. The t-butyl ester was
. removed by Method G11 without TES. The completed molecule was then concentrated in vacuo,
25 purified by reverse phase HPLC, verified by electrospray mass spectrometry and lyophilized to a
powder.. '
Method S108
4-amino-2, 6-dichlorophenol was Boc protected by Method G44 and the phenol converted to
its corresponding triflate by Method G45. The triflate was converted to a carboxylic acid methyl
30  ester by Method G46. The Boc aniline was converted to the iodide by Method G54 and then the
methyl ester removed by Method G55. This benzoic acid was then coupled to L-asparagine-O-t-
butyl ester by Method G3. 3-hydroxybenzoic acid was converted to the hydroxamate by Method
G56. The hydroxyl was protected as the t-butyl ether by Method G10 and the hydroxamate
converted to the aldehyde by Method G57. The aldehyde was coupled to ethynyl magnesium
35  bromide by Method G58 and the resulting product coupled to the above aryl iodide by Method G59.
The alkyne was then reduced to the alkane by Method G60. The t-butyl ester and ether were

removed by Method G11 without TES. The completed molecule was then concentrated in vacuo,
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resin was made by Method G34 using commercially avail abl e
N- a- Froc- N- c W 994498%6. | ysi ne. The Frnoc group was cl eaved by Met REHUS3%06410
Compound C, Method GLl3, was coupl ed by I\/Et hod &0. The All oc group was

Vet hoa o, ke wiend Hias g PREERUGELE o PRy i RSt Rnd ML 281

Conpounds wepowdes nt hesi zed u5| ng standard Fnoc solid phase !rret hods on Fnoc-
L- di am opr ogb@bd §109C1 d (aI oc)- p- al koxybenzyl al cohol resin (0.5 nmol/g)

(Froc- L- Dapa(alioc)- W resi n) The resin was nmade by Method G34 using
comrercial |y avaiﬁ"‘é’tﬁ‘%z'l@ el [wap Ppc protected by Metbod Gidsnd thephsnolspnvertedtiod
The Fnocs gr Gtsomesposdig Hﬂﬂteglﬂ' Whth6 0 t455 e u%wwgbncené\#we{o%%rﬁ&gm ééﬁsmeﬂnyx
S renove
b opri o ¢ SEHBAYHOH GOuHE Hop pitac wBy SRREHEL (S odtiedy MMprG LRk beR e
was wor ked upetiogt eME!tiQﬂdve@ZHy Misthiol @3353&35 Béhzoic I?/‘t:ald r:vaé tHédEcon Eﬂ?@Ug@%a?agﬁ@({lgr
= t ho : e.t- bu es
(R v o ek SRR MR LA ol DU 23
"~ resin nmade 3660EhehbytirG34 wasi protecedae itisd &bityl ethei b}aMeﬂ\oﬁ G10 and the hydroﬁcaxé\ate
- ' { E a
beon r enpvedipurEe 3 dqabarhy AR &5, T8 ik iRt B colfit Besitvm
1. 25 N&rmée beMethpd Gagandshe tesuléngprodust (OR)JleWgBthe@hqvh exyl bdldélbyrpbtlmleBe
Met hod G3, m\elﬂﬂ&h@q'a%en-ﬂg@uéd t@ﬁ{eymtbngM(?d E;% l'@t&eﬂ?gd er w;rrhe

resulting acid was coupl ed by Met hod cormerm noc- L-

aspar agi ne( TrRgved\Ry Methest (Sh1- (The somplsted gyologler was; then mentgﬁqdup thevd, wifind by

removed by eieksa hﬁam&mnﬁarweqacask RS R mﬁeugq&\h Sipgsd G21.
30 bg‘eq fé)ﬁ Boc group on Oorrpp(i)at?nd F,” Met ho %d, was re%r/gved by
Met hod ced furylacrylic acid, NEt hod &1, was coupled to the

" amine after free Sbﬁm@hyl-nﬁwmylﬁﬁzaldﬂlydémdo@kd toh ethyiiil ydgn&shin€ lbroi@iGe by
- removed by MRAdcEPmPR HB8ud W cbifith 875 S QMR Rcalda! AR T2 Qieymot was
hydrogenated to the alkane by Method G38 except the product was purified by silica flash
- chromatography (3/6/1 hexane/DCM/Et:Q) to provide pure aryl alcohol. The alcohol was silyl
20  protected by Method G18. The phenol converted to its corresponding triflate by Method G45. The -
triflate was converted to a carboxylic acid methyl ester by Method G46. The methyl ether and ester
were removed by Method' G55. The ‘acid was coupled ‘to L-asparagine-O--butyl ester by Method
G3. The t-butyl ester was removed by Method G211 without TES and the silyl ether was removed in
the same reaction by adding 3 equivalents of TBAF. The completed molecule was then concentrated
25 in vacuo, purified by reverse phase HPLC, verified by electrospray mass spectrome'a'y and
lyophilized to a powder.
Method S111
4-amino-2, 6-dichlorophenol was Boc protected by Method G44 and the phenol converted to
its corresponding triflate by Method G45. The triflate was converted to a carboxylic acid methyl
30  ester by Method G46. The Boc aniline was converted to the iodide by Method G54 and then the
methyl ester removed by Method G55. This benzoic acid was then coupled to L-asparagine-O-t-
butyl ester by Method G3. 3’-Hydroxyacebophenone was converted to the t-butyl ether using
Method G10. G58 resulting alkyne coupled to the aryl iodide using Method G59. The alkyne was
hydrogenated to the alkane using Method G60. Reductive removal of the benzylic alcohol, as well as
35  cleavage of the t-butyl ether and ester groups was accomplished using Method G11 (containing
excess TES). The crude product was isolated by concentrating in vacuo, purified by reverse phase
HPLC, verified by electrospray mass spectrometry and lyophilized to a powder.
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to commercially available [err] Boc- diam nopropionic acid nethyl ester.
The Boc orgedomagse’ emoved 35 by Method Gl and thi ophene 2pctarshmossis c
acid was coupled by Method G3. After saponification, Method (4, the

nol ecul e was purified by reverse phase HPLC, verified by electrospray nass
spect r ometM§thed#12 yophi | i zed to a powder. 99 Met hod S65 The Boc group on

Conpou ?ddFi Nfﬁh@-ﬂic?ﬁ%ﬂ\%yllr@m%a amtvmdheh | @Ee@’ﬂﬂeb a%???@dtt wegibd\ms. 1]:1us
converted ft, e crylic acid e es 0 n er
opont § & o MR G B SHERI eshod She gl Am SPRETSd L TR IR,

Met hod G2 ,bylietlideit GRadTHeRIdeljnde wisttiegted Svith efigingl maynesivie biontide by Mbhbd G88 &> and
the resul tj Cl f G20 t | al avaikl abl e Ps;. Boc-
o ropr o e b i 3 N PHtlof Bl ek TR Falitohe bl Gidiped 1500
and t hi opieaalkane using Meibpfl (60 and thevpathyd esiprl wab dippvedeasingdVi@Rod G55 Fhe resulting
saponi ficalh 9,[},,]-: ;\g% |8, L, L.l ra 36 ; HPLC,
verified %%/ el ec%@%gggzca&lﬁegg spect ron%f%%%&g%%%ﬁqﬁgﬁ' g&%‘ggﬁg‘gr‘. 10

Met hod S6&utyhestengroup wWasifreempli ing Method\G=k1 Hepataimirg noFES). Theerudaprpduchieash od

G. After i%iatﬁ%tdhéeﬂﬁﬁﬂgmwea%? rbverde DRaddBIFLY, vaRied by ClettfdsPrafrlddd
ester_ by Method G82, saponified b%eéwe hod 0 and reduced by Method (81, it

was cHlpl Epechometpiand tyopailizedtap powdeL. hasing, Method &, by Method G3. The
met hyl estvethoies113 enoved by Met hod G55 and the resulting acid coupled by 15

estor. The Boc graunoyemdnfliBenTof s i RRBLRE MR LR 15 Y
aci d was duflatd wab chspomtiatérbid tigGmetiylegter usaygdMisthadcGaiaod thevisoriveried3s thet didehyde
I 9 MEMEA AL g 68 g M B i el
: 15 dimethylsilyl-3-iodophenol. The aldehyde was treated with ethynyl magnesium bromide by
Method G58 and the resulting alkyne coupled to O-t-butyl-dimethylsilyl-3-iodophenol using
Method G59. The alkyne was hydrogenated to the alkane using Method G60. The resulting alcohol

was converted to the methyl ether by Method G85 and the methyl ester was cleaved using Method

. G55. The resulting carboxylic acid was coupled to L- asparagine O-#-butyl ester using Method G3.

.20 " 'The t-butyl ester was removed by Method G11 without TES and the silyl ether was removed in the

. same reaction by adding 3 equivalents of TBAF. The crude product was isolated by concentrating in
vacuo, purified by reverse phase HPLC; verified by electrospray mass Spettrometty and lyophilized
to a powder. '

Method S114

25 . 2, 6-Dichloro-4-methyl phenol was converted to the triflate according to Method G45. This
triflate was carbonylated to the methyl ester using Method G46 and then converted to the aldehyde
by Method G84. 3-lodophenol was silylated according to Method G18 to give O-t-butyl-
dimethylsilyl-3-iodophenol. The aldehyde was treated with ethynyl magnesium bromide by

: Method G58 and the resulting alkyne coupled to O-t-butyl-dimethylsilyl-3-iodophenol using

30 Method G59. The alkyne was hydrogenated to the alkane using Method G60 and the methyl ester
was cleaved using Method G55. The resulting carboxylic acid was coupled to N--alloc-L-ot, -

_ diaminopropionic acid methyl ester using Method G3 (adding an equivalent of DlI"EA). The silyl
ether was removed by Method G11 without TES with the addition of 3 equivalents of TBAF, The
methyl ester was saponified using Method G4. The crude product was isolated by concentrating in

35  wvacuo, purified by reverse phase HPLC, verified by electrospray mass spectrometry and lyophilized -

to a powder.
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20 The Boc group on Conpound F, Method Gr75, was renoved Met ho
Gl. Furyl al debyporessses converted to the nethyl acrylic acid et I?fr"r’lés\é?’g?‘“?)y
Met hod G83 and after saponification by Method GB0 was coupled to the am ne
after free 3&%‘\%1 thod G2, by Method G3. The nethyl ester was renoved by
Met hod Gb5 q esulting acid coupled by Method G0 to comrercially
avai | abl e P- Boc 2, @Dizhlorvemelpirlophienol axas donvettid to the triflate atdvedifipto Metbedh G This

removed by Otgas(ijarb%aflate@&%é mt@gmgeﬁuég ﬁg&@&é}( r&ﬁtﬁ&h@m‘/@éd P Lﬁﬁ\fa}!

Met hod G3. saponitication urified
reverse phade Mehal G i3flpdaphenpl ayasc silyiatest agcopding; t%d\é%*b?‘brﬁéﬁr? give O-t-butyl-

| yophi I iged dmetgy 19YElRop RSN O e %@&h}&ew%@qraﬁeauwmrmgapmu Pibsfim MRinti@d by
G/5, was renove E;gadl\/lat hod G. After” 30 fur was .converted to

| d
the met hyl a¥athadi €58 and the Feauiting ; alkyng, coppled Jq ‘é;&éu% fsitd3-iedephench dngs 0
and reduced Npthddet390theGiim ewasmo H@H@&iﬂkﬁlﬂa | M6thed G6U arld @6 nleafyi &ger

Met hod &, by Met hod S re d t he
resul ting a(Yf"aN@BYFﬂI ‘@H‘gbve%%‘f %&jhéf ‘\flﬁwﬂ% 5'\‘/\5/‘?'4;’/%3”8 B 3 /sine
di gm' Ropr (r)\pl zﬂeﬁﬁltdmgmléibﬂd @S(gﬁﬂmgIh@qtﬁ@ﬂerﬂbﬂDH’Mﬁéﬁstt&W%ﬁﬁwﬁxeﬁ
and t hi ene, ar. cid was cou (53, er, 35 .

saponi fi%gat |“c‘5'ﬂg %%( aég tt?"t s gﬁ%‘lpe%l'gm%ﬁg%ﬂfw‘ftﬂf\{ﬁe%qﬂ}%%‘gés@dﬁﬁeasélglFI%C,
verified by vasemiaved prthe sameseactiqnchytadding Breguistaicnts f IBIAFI The emidé produgsowas splated 00
Met hod S69 t sl i

met hods on %@g‘g‘%‘?‘g gﬁg&}é%réjr‘g%%%% ﬁﬁ%‘g.‘ﬁ‘% Qﬁ”fz gﬁ*%fl %me%&tp%?'l%g-m@ng
resin (0.5 mpmmg;'yilﬂ)IYOPhﬂeemdﬂoyﬂG}Up was cl eaved by Method Gl19. The
comrer ci al | wsaugdsapl e 2, 6 dinethyl terephthalic acid was 5 coupl ed by

Met hod (20. 3- hydroxy benzyl am ne, Method G38, was coupl ed by Method G20.
The conft et ed noi3dXAreXYRENZol 3Fd RS fompsrtefite he NemethowyN-msthylamtide using Method

st er eochem sissy THO hydSLy1oWad pldtected as the t-butyl ether by Method G10. The N-methoxy-N-
methylamide was reduced to the aldehyde by Method G57. The aldehyde was treated with ethynyl

magnesium bromide by Method G58. 4-amino-2, 6-dichlorophenol was Boc protected by Method

G4 and the phenol converted to its corresponding triflate by Method G45. The triflate was

20 convérted to a carboxylic acid methyl ester by Method G46. The Boc aniline was converted to the

iodide by Method G54. The resulting aryl iodide was then coupled to the above alkyne by Method

G59. The alkyne was hydrogenated to the alkane using Method G60. The methyl ester was cleaved

using Method G55. The carboxylic acid was coupled to N-B-alloc-L-, f-diaminopropionic acid

methyl ester using Method G3 (adding an equivalent of DIPEA). The methyl ester was saponified
25  using Method G4. The t-butyl ether was cleaved by using Method G11 (containing'nb TES). The
crude product was isolated by concentrating in vacuo, purified by reverse phase HPLC, verified by
electrospray mass spectrometry and lyophilized to a powder. |
Method S117
3-Hydroxybenzoic acid was converted to the N-methoxy-N-methylamide using Method
30  G56. The hydroxyl was protected as the f-butyl ether by Method G10. The N-methoxy-N-
methylamide was reduced to the aldehyde by Method G57. The aldehyde was treated with ethynyl
magnesium bromide by Method G58. 4-amino-2, é-dichlorophenol was Boc protected by Method
G4 and the phenol converted to its corresponding triflate by Method G45. The triflate was
converted to a carboxylic acid methyl ester by Method G46. The Boc aniline was converted to the
35  iodide by Method G54. The resulting aryl iodide was then coupled to the above alkyne by Method
G59. The alkyne was hydrogenated to the alkane using Method G60. The resulting alcohol was
converted to the methy! ether by Method G85 and the methy! ester was cleaved using Method G55.
The resulting carboxylic acid was coupled to L- asparagine-O-t-butyl ester using Method G3.
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activity. Method S70 Conpounds were synthesized on resin made by Method G34
using co (ﬁb%ﬁsg avai l able 10 N-a- Fnoc- N-b- Al | oc- L- di ampoojusogedand C
‘acid. The Frmoc group was cleaved by Method GL19. The commercially avail able
2, 6 dinethyl terephthalic acid was coupled by Method G20. 3- hydroxy
benzyl am r@eavhjst df tiek £BR8/) estergrapupdsadcomplisitet msidg GREhod T3 (RhtaiminggrodES). Ths

by Wt hod <6 PRt Wt Eled %ﬁc"ﬁ%“‘f&ﬁ%"'%ﬁ%‘@%ﬁ”ap s plep B UL ©
correct stelacEosPrRYmasy spgctivanetry ard Yyepbilized toamowder.y. 15  Met hod S71 The Boc

group on GasmewsdsF, Method G5, was rempved by Method Gl and the
approprl ate carbox I|c was cou(g?ced tQ the amne after free aam ng,

d (R
Met hod® G2, by ichiorop tethy Methed 2H 2pd thephenslcorgsted Y t he
resul ting ;accbdespmaﬂgaﬁhﬂba; bMauémaa GB) The triflate4sCdoRvdried av aickrbbilytic hcd ethipDC -

di am t t eL.. Th B

I\/:e?hmogogrl d Yh %n%%ZW‘%arso%; e :m Ocﬁégfggt%aéﬁégﬁw@gﬁgad &?ngﬂ‘ter

saponi fi ceﬁhlawi;elmehmb Gds tredted witheetiyingl wagnesinm broaddd) by Mettexds@58) laad ¢heHPLC,
tied e

e o g 5L ke IOSES0EES L ) AR B Lyt

met hod® orthe;dkmemal}/lﬂswéﬁ Thﬁ/&?ﬁ‘ﬂwef Wassisaved using MathndtGBA(The cyrboxplinasid esi n

(0.5 mml /\gk codiét 6TRB-aflscAUE, piBisminbirapitie Rifa M pésoéﬁlﬁm VRISR'@ @ddiNg an

avai l abl e 2- bronp_t erepht halic acid was protected with an Fnpbc group by

Met hod Go eawialentef PEEM)- tﬂﬁg!'ea‘%mtww@om~éw Method (Go Ehecpirle praduct was

appropri atz&)la&éﬂ Hy&oﬁ&)\umg i Badd, lkrifivd vyRbhed phrdse HPINS vestR 1bp leRetrddplag @bk WAS
wor ked up by Met hod hod S 3 30 Conpounds were synt hesi zed
usi ng st a8 ERETASH t8§é’° ¥hods on comercially available Froc- L-
al ani ng- \Method $199 N (0 5 rmDI/g) The  Fnoc group was cl eaved by Method G19.

Corer o 3 AR G SRy o 50 RS SEAB M
&0. The agppwppm triflate by I»(Iqtg}odv\ﬁ@ g’tmpjﬂe@ was converted to a carboxylic ac1d methyl
ester by Method 46. The Boc aniline was converted to the iodide by Method G54. 3-
Chlorobenzaldehyde was treated with ethynyl magnesiuni bromide by Method G58, and the
20 resulting alkyne coupled to the above aryl iodide by Method G59. The alkyne was hjdrogenated to
the alkane using Method G60. The methyl ester was removed by Method G55 and the resulting acid
coupled by Method G20 {6 commercially available - Boc- diamiriopropionic acid methyl ester. The
Boc group was removed by Method G1 and thiophene 2- carboxylic acid was coupled by Method
G3. After saponification, Method G4, the molecule was purified by reverse phase HPLC, verified by

25 electrospray mass spectrometry and lyophilized to a powder.

Method S120

3-Hydroxybenzoic acid was converted to the N-methoxy-N-methylamide using Method
G56. The hydroxyl was protected as the t-butyl ether by Method G10. The N-methoxy-N-
methylamide was reduced to the aldehyde by Method G57. The aldehyde was treated with ethynyl
30 magnesium bromide by Method G58. 4-amino-2, é-dichlorophenol was Boc profected' by Method
G4 and the phenol converted to its corresponding triflate by Method G45. The triflate was
converted to a carboxylic acid methyl ester by Method G46. The Boc aniline was converted to the
jodide by Method G54. The resulting aryl iodide was then coupled to the above alkyne by Method
G59. The alkyne was hydrogenated to the alkane using Method G60. The methyl ester was removed
35 by Method G55 and the resulting acid coupled by Method G20 to commercially available B- Boc-
diaminopropionic acid methyl ester. The Boc group was removed by Method G1 and thiophene 2-
carboxylic acid was coupled by Method G3. After saponification, Method G4, the molecule was
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by Met hod &22. The conpl eted nol ecul e was worked up by Method &1. 35
Met hod S74 Copanesss wer e synt hesi zed using standard Fnoc sol i RETH329¢06410
met hods on Fm)c- L- diam obutyric acid (alloc)- p- al koxybenzyl al cohol

esin (0.5 mmol. Fm)c- | oc Wang resin The resin was nade
[)yS:VEt ﬁod G} %V YR aé?’a‘FDle-l's% ‘éﬂfﬂ 9 B%F‘aprg{axtm ﬁ)nss?wm%eniyoale&wdwa

di am nobut yrpoedeci d The Fnoc group was cl eaved by Method GL9. Conpound C,
Met hod G13, %ﬁofé’ﬂ?l ed by Method &20. The Alloc group was renoved by

Met hod G35. e appropriate conmercially avail able sul fonyl chloride (R
was coupl ed by Nétaminp-za&ziichmfcmipdaeBwrwadtebhyl MethadbG4#iomid el phpndbyoﬂvetdmd

&1. 5 Me F Qli '
phase me? hoggqgrrrléﬁk dﬁ%”ﬂ?iﬁh'@ [er r?’ éﬁ1 %?edwﬁéogger&h%q% fﬁg elﬂgyl
al cohol resieftey &y SMethed /G- (TherdRac @mr@rwealcpm@yted W rthe rleéldﬂ)by Meél0de@54n 3nas
made by Met mrsszﬂza wRTERALEd Hifhe 'nﬁghén{n%fdmﬁl %%as Coupﬁﬂ?ﬂ?”ﬂg

group was cl eaved G19.. Conpoun,

by Met hod GI#' t“r'ﬁ ﬂ ctFJEP 5‘? i\ the ghove aryhigdide %Mem Fé& T@slkyrﬁwasdwsmmamtte
cormmer ci al | yhealiainé addhgeMettibd cay irh@ﬁézﬁyueﬁer \(,R)rem&&d (MRS 56 Ve iHRQLLuleg acid he

Cynt hes Ted TR R A fameriany spriate b o, *SP ne
(alloc)- p- (aidingeantquiryientalf OIPEA). TieShehyl@ster Wabdab6xifiéd G8aG Mlethod-m Qﬁd hﬁ@oe
Yana e gl e Bl 0 A S ARG
" was coupl ed conpenitating et &0, pufified By Wwﬁ"@f@@m verified bg @lebtyospiay hﬁfb Sﬁ&ﬁomxbﬁ
{ appropriate aﬁ@WnﬂeéH aYded%} | abl e sul fonyl
15 Method 5122
Compounds were synthesized using standard Fmoc solid phase methods on commercially
available Fmoc- glycine- Wang resin (0.5 mmol/g). The Fmoc group was cleaved by Method G19.
The o glycine o carbon was alkylated with the appropriate commercially available bhomide or
chloride by Method G36 resulting in the corresponding racemic amino acid. Compound E was
20 coupled to the resin by Method G37 and the completed molecule was worked up by Method G21.
Method S123
Compounds were synthesized using standard Fmoc solid phase methods on Fmoc- L-
Aspartic acid {«llyl)- p- alkoxybenzyl alcohol resin (0.5 mmol/g). The resin was made by Mcihod
G34 using commercially available N-a-Fmoc-B-Allyl-L-aspartic écid. The Fmoc group was cleaved
25 by Method G19. Compound E was coupled to the resin by Method G37. The Allyl group was
removed by Method G39. The appropriate aniline (R) was coupled by Method G40. The completed
molecule was worked up by Method G21.
Method S124
Compounds were synthesized using standard Fmoc solid phase methods on Fmoc- L-
30 aspartic acid (allyl)- p- alkoxybenzyl alcohol resin (0.5 mmol/g) (Fmoc- L~ asp(alloc)- Wang resin).
The resin was made by Method G34 using commercially available N-o-Fmoc-B-Allyl-L-aspartic
acid. The Fmoc group was cleaved by Method G19. Compound C, Method G13, was coupled by
Method G20. The allyl group was removed by Method G39. The appropriate amine (R) was coupled
by Method G41. The completed molecule was worked up by Method G21.
35  Method S125
Compounds were synthesized using standard Fmoc solid phase methods on Fmoc- L-
glutamic acid (allyl)- p- alkoxybenzyl alcohol resin (0.5 mmol/g) (Fmoc- L- glu(alloc)- Wang resin).
The resin was made by Method G34 using commercially available N-a-Fmoc-p-Allyl-L-glutamic
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chloride (R) was coupled by Method 042. The conpl eted nol ecul e was wor ked
up by Meth §994bgs5620 Met hod S77 Conpounds were synt hesi zedoraisygosfiandar d
Fnoc solid phase nethods on Fnoc- L- diam obutyric acid (alloc)- p-

al koxybenzyl al cohol resin (0.5 nmmol/g) (Fnoc- L- Daba(alloc)- Wang resin).
The resin efid Thadwopgronp wapeleazed by Mathp empaunth\C, MethadFiBewpsgoupled by

di am nobut yeined &8d. Bhe bW asGEmbad b9 Melod 2389 Crhe ¥ppropriachriind(R) Wasideapied C,
Met hod GlSB vvatzcg -?gﬁgrl Ed %Fél\/gteh\gg G%(O. T eﬁé?%{?group vvsag rem)glgd by
Met hod G35PY MAtée %‘&B‘m tod BtRfSHIE Mat vgrkad up od i

roformate (R) was
coupl ed bymettiohst6(A3. - The conpl et ed nol ecul e was wor ked up by Met hod G21.

Met hod .S78 Co | ' St E l
ot hodZ on N o Fomeouige SHHletfet 4 Sl s R hab R anivBEEO-
al g ohgl LEW-I(%MQXMFMOI t_erin@-ﬁ @hdl®)@mbmm?sﬂ6ﬁW0) Wathesingdhe was -
made . r i . c
O oup was. (P sy e BATTR oy bty Yoiapfl o B serith TE
Met hod G20Fmddgeoull wascleaped bp Mathod G frsirowpotmyd GuMdetanil GI3owasTaupledby MethodiG20.

i al ' |
T A e B P
wer e Pnt heZ: Fearompleted molespe wagwerkedup by MethpdG2ke et hods on Froc- L- Lysine

(alloc)- pmemoltsxybenzyl al cohol resin (0.5 mmol/g) - (Fmoc- L- Lys(all oc)-
Wang resin). Th

avai |l abl e N a- 10‘%@%’ ‘Nrr Fe %IE‘ eg&’?%s%aﬂ%gm?‘ﬁglxgﬁ?o gﬂ%ﬁﬁ%@'ﬂ#g’ﬁ'{igﬂ@ t hod
G19. Conpottyl-LEhrebiihdyp-Alkaitybenapbalcoholipdie (B.50xmolE &) (Briloc SR Othr (fitd)-AVdng gesih). Tl  Was
fenuved byreswlgtvba%dmmqésﬁy l-\rdjgﬁo@ Rk qg{nlg at‘:tog\m%o ially ra(\:ll\i?alb eyN-ad\-/l?‘ni\(lc-%QLn%yl-L-serine. The
15 Fmoc group was cleaved by Method G19. Compound C, Method G13, was coupled by Method G20.
The trityl group was removed by Method G72. The appropriate amine (R) was coupled by Method
.. G73. The completed molecule was worked up by Method G21. ' o
- " Examples 1-39

20 = Examples 1-39 were synthesized by Method S1.
Example # R group

2-isopropylphenyl isocyanate
phenethyl isocyanate
1-napthyl isocyanate
(S)-(-)-a-methylbenzyl isocyanate
cyclohexyl isocyanate
ethoxycarbonyl isocyanate
isopropyl isocyanate
trans-2-phenylcyclopropyl isocyanate

-SSR Y- NEYT, TN SR T

1-adamantyl isocyanate

ey
(=]

phenyl isocyante

-
-

4-(methylthio)phenyl isocyanate
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chloroformate (R) was coupled by Method (A3. The conpl eted nol ecul e was

wor ked up- byWeEawesses 21, Met hod S80 Conpounds wer e synt hesPCEHHSWH6HE
standard Fnoc solid phase nmethods on comercially avail abl e Froc- L-

aspar agi ne( Wang resi "m;ng The fToC group was cl eaved by

Met hod G19. -Ii(%orrrrer cially a\%(%gmg‘ hér%) CRT T ephthalic acid was protected
with an Frod3group 10 by 3iathoxycdrkopylphenyl isecyamdaul t i ng prodiict was coupl ed
by Method G3Q. The approprlm Hggxlgﬁgny\@g wpl ed by Method &2. The
conpl eted nol ecul e was wor ked up. by 8’ 1. Method S81 Conpounds were
synt hesi zed 18n resin made ﬂyﬂ‘ﬂﬁ’d’hﬁt’! Bpyande ng commercial ly available [err]
acid. The Fr@c group was cl2aRisRiph&iyl i¥bdyde G19. 15 Commercially avail abl e
2- brono tergphthalic acid d with an Fnoc group by Method Go
and t he resﬁti ng product \ﬁgg%b‘&? §8X§9 {’ﬁ?ﬁl"“@?o The appropriate anine
(R was coupBed by Met hod GdwrophénytBodgyhsited nol ecul e was wor ked up by

Met hod G21. thod S82 Corrg_cl’unds vvereogynt hesi zed using standard Fnoc solid
phase met ho&s on the 20 app r BRHEr ci al | y avail abl e Fnoc- am no
acid p- al k®ybenzyl al coh&me%a:yphe@ﬁ)xsc(cy&ﬂg resin) (0.5 mml/g). The Fnoc

group Wag clﬁ_aved by Met hoq_%com,féﬂg@?gv\% Met hod G13, was coupl ed by

Met hod (20 he conpl et ed ed up by Method &1. Method S83
Conpounds weéfe synt hesi zed%%hmow%mdahﬁwtmmm phase nethods on the
25° approprpate comerci al,;le}gl .J,:tgoc- am no acid p- al koxybenzyl

al cohol resin (P) (Wang resin) P&'ﬁ rrrml/g The Fnoc group was cl eaved by
Met hod GL9. Zonpound B, NefHéP ‘Qllswgn%upl ed by Method G20. The

conpl eted nabecul e was wor Bgétrdpherdy M%ng] &1. Met hod S84 Conpounds were

synt hes sing standard Fnoc, s ase met hods on Fnoc- L- 30
trypt opha (I%g - Wang resi nge'ﬁ‘hﬁ?? * The Fnoc group was cl eaved by
Vet hod G19. 27 3—cyanophenyl xsocyanate
28 4-trifluoromethyl isocyanate
29 3-trifluoromethyl isocyanate
30 2-trifluoromethyl isocyanate
20 31 3-methylphenyl isocyanate
32 4-chlorophenyl isocyanate |
33 ' 3-chlorophenyl isocyanate |
34 3-chloro-4-methylphenyl isocyanate
35 3-ethylphenyl isocyanate
25 36 allyl isocyanate
37 (S)-(-)-a-methylbenzyl isocyanate
38 cyclohexyl isocyanate
39 trans-2-phenylcyclopropyl isbcyanate
Examples 40-43
30
RoNH

HN Yo
OH 0 /1:;,
/,l\ OH
H N
Ci ©
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. Met hod @2,

Commercially avail able 4-am no 2-chl orobenzoic acid was coupl ed by Method
&20. The regigyoyagsst reated with an excess of 0.5M 4- nitrophegyhysesnssro
chl oroformate and 0.5M DI PEA for 45 minutes. After tw ce washing the resin
with THF/ DCM an excess of the appropriate amne (R) in 0.5M D PEA/ DMF was
added and tfRmplesdA3 wersisyRihesized bpMethpd B es. The conpl eted nol ecul e was
wor ked up IByangde# Method @%}oupI\/Et hod S85 The appropriate amno acid (R was
converted t@:olts met hyl ter Met hod GLl5. After free basing the am ne by
npound C, I\/b ‘i%’? Ras coupled to the am no acid nethyl 103
ester by Méthod G3. After etheyoarbdniytisdcyaate Met hod 4, t he nol ecul e was
purifi by, reverse phase, g ectrospray mass spectronetry
and Iy(?ghl |¥I zed to a ovvder %&%&y@ggﬁf%? xyacet ophenone was converted
to the oxi A& by Mt hod G7 ethexycarbdnghis®yanatey dr ogenat ed by Met hod G38 to give
the amine. This am ne was then couplggdqi E,% ound A, Method &8, by Method
&X4. After renoval of the t-butyl ester by thod Gl1, the add was coupl ed
to coomercially avail able L-asparagine t-butyl ester by Method &4. The
final t-butyl ester was renoved by Method Gl1 and t heygconpl et ed nol ecul e
was purified by reverse phase HPLC, verified by ePggtNegpray mass
spectronetry and |lyophilized to a powder. 10 Met hod S87
3- hydr oxyacet ophenone was converted to the oxine hyNWethod Gr0 and then
hydrogenat ed by Method G38 to give the amine. Thi§ am ne was then coupl ed
to Conmpound A, Method G3, Iy Method (4. Aféer I val of the t-butyl ester
by Method Gl1, the acid was| coupled to co rcilly avail able L-tryptophan
nmet hyl ester by Method (24 he fi nal Q%  was renoved by
Met hod G4 and the conpl et DI eqr-qul e

10 Examples 44-62 were synthesized by Method S3.

Example # R group
44 phenethyl isocyanate
45 - isopropyl isocyanate
46 cyclohexyl isocyanate
15 47 ' 3-ethoxycarbonylpheny] isocyanate
48 ' 4-ethoxycarbonylphenyl isocyanate
49 4-fluorophenyl isocyanate
50 2-fluorophenyl isocyanate
51 3-fluorophenyl isocyanate
20 52 4-methoxyphenyl isocyanate
53 4-isopropylphenyl isocyanate
54 3-(2-hydroxyethyl)phenyl isocyanate
55 2-nitrophenyl isocyanate
56 4-nitrophenyl isocyanate
25 57 3-cyanophenyl isocyanate
58 3-methylphenyl isocyanate
59 4-chlorophenyl isocyanate
60 3-chioro-4-methylphenyl isocyanate
61 2-chloro-6-methylphenyl isocyanate
30 62 4-ethylphenyl isocyanate
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verified by electrospray nmass spectronetry and |yophilized to a powder.

Met hod S88 3w e498§benzal dehyde and et hyl magnesi um broni de w8 390641¢ ed
W the ketone by Method Grl. The ketone was then converted to the oxine by
Met hod G770 and t hen hydrogenated 20 ]’_t\% I\/Et @38 to give the amne. This
am ne was then coupled to Conpound A, RSa , by Method &24. After
removal of the t-butyl ester by Method G 1, the acid Wag, coupled to
comercially avail abl e L-asparagi ne t-butyl ester by M d Q4. The final
t-butyl ester was renoved by Method GL1 and the conpl nol ecul e was
purified by reverse phase HPLC, verified by electros y Thss spectronetry
and lyophilized to a powder. 25 Met hod S89 3- hydroxybenzal dehyde and

et hyl magnesi um brom de were converted to the ketong¢ by Method Grl. The

ket one was then converted todr%_pe oxi me by Met hod and then hydrogenat ed

by Method G38 to give the amjyie. This am ne was t ¥en coupl ed to Conpound A,
Met hod GB8, by Method G24. renoval g f Y yPHester by Method G I,
i famrerﬁ

the acid was coupled to 30 ai I,":ibl ef[L-trypt ophan net hyl
ester by Method &4. The fi
the conpl eted nol ecul e was purified bj phase HPLC, verified by

el ectrospray mass spectronetry and |yophilized to a powder. Method S90

3- hydr oxybe sj,l}lﬁg 1Oty MIBRIESI um brom de were converted to the
ket one 35 n%éh%bﬁ?%ﬁé;g ThEe kefone was then converted to the oxime by
Met hod G70 JFHE™PKEn hydr ogdh®PBR by Method G38 to give the amine. This

am ne was then coupled to GeRamItodandet hod GB, by Method G24. After
renoval of the t-butyl ester b‘é)@l\/ﬁt hod Gl1, the acid was coupled to

commer ci al | y>*avai | abl e L- as{f&F ¥YIfuty| ester by Method G24. The final
t-butyl esteds 104 benzyl isocyanate
66 propyl isocyanate
67 ethoxycarbonyl isocyanate
10 68 ethyl 2-isocyanato-4-methylvaierate
69 (S)-(-)-a-methylbenzyl isocyanate
70 benzensulfonyl isocyanate
71 benzyl isocyanate
15 Examples 72-95

OYR

H o NH
5 o
n cl ©

Examples 72-95 were synthesized by Method S5.

Example # R group
20 72 3-methylindene-2-carboxylic acid
73 3-methylbenzofuran-2-carboxylic acid
74 4-Oxo-4, 5, 6, 7-tetrahydro-benzofuran-3-carboxylic acid
75 1, 2, 5-Trimethyl-1H-pyrrole-3-carboxylic acid
76 4-Methyl-[1, 2, 3]ﬂliadiazoie—5—carboxylic acid
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was renoved by Method Gl1 and the conpl eted nol ecul e was purified by
reverse phaggobfifddss verified by el ectrospray mass spectr onet pgr/pssbosato

| yophilized to a powder. Method S91 .3- hydroxybenzal dehyde and N-propyl
magnesi um brom de were converted to the ketone 5 by Method Grl. The

ket one was’?4 hen conver t ed-Fhenyli{b 203lthindiaggle-fisathoxyliGrdd and t hen hydr ogenat ed
by Method £838 to give thmr&%iOEMCﬂ&?ﬁ ¥@as then coupled to Conpound A,
Met hod GB,_by Method (4. After renoval o tahe_t-_butyl ester by Method Gl1,
the acid wis coupl ed to Confripetidisoyazgledrqebayic pcid ypt ophan net hyl ester by
- Method G2480 The final net3witthASttafoicde®  enoved by Method 4 and the

conpl et.ed | ecul e was puyr, fied by reverse phase HPLC, 10 verified by

el ectr%spr%@ mass spectr nbé?'flgfg’gﬁ%mﬁéﬁb‘llﬂ”fyihié‘a‘fto a powder. Method S92 The
appropri at& sul f onam de \Wefaradyaaidhesi zed by Met hod (®3 using ammonia as the
am ne (R C@nd this producst_fugbm\éﬁrted to the nmethyl ester by Method GI15.
Compound C, Method G13, was coupled to the sul fonam de nethyl ester by

Met hod G3.84The fi nal e net2thiophene carboxgilic acshroved by 15  Method (4. The
conpl et ed | ecul e was pug jutd phase HPLC, verified by

el ectrosprggg mass spectrgrrg‘%d?;ﬁ&ae%b({x%ﬁcﬁei zed to a powder. Method S93
Conpodfds &ere synt hesi z&uchipro guhiophene garbaxylisasid abl e Froc- L-

aspar agi negzTrt) - VAng r el bromd 2 ,{ega,box]}h@acﬁmc group was renoved by
Met hod G19, The product of t hod G65, 20 with the exception that it was
not resol V&d by Met hod Gadolagscarbexylicasidy ected by Method G5 and the t-butyl
ester renmged by Method G@hdole 4T trboxplicudidct was coupled to the resin by

Met hod &2 The Fnoc grouy S I ved. by Method GL9 and the appropriate
car boxyl i 89 acid (R was é'gdt?%%é‘c:frﬁﬂnx?h dhod &0. The conpl et ed nol ecul e was
wor ked>up By Met hod R1. boicedd S94 25 Conpounds were synt hesi zed
on conmmer apal | y avai |l abl gine(Trt)- Wang resin (0.5

nmol / g) . 'Cl'gﬁe Frnoc group \?\Y/a{ r_?rf)d\fbe%@%g&kgt hod G19. The Method S isoner of
Met hod G65°was Fnoc pr ot @estiggridy Met hod G5 and the t-butyl ester renoved by
Met hod G leg Thi s product isonipecotic acid .

95 pipecolinic acid _
20 . _ Examples 96-113
R

A

HN O

H o)
: OH
é\/n\ﬂﬁ:ﬁ\ ; o

Examples 96-113 were synthesized by Method S6.

Example # R group

9% 3, 4, 5-trimethoxybenzoic acid
25 97 propionic acid _

98 cyclopropyl cafboxyh’c acid

99 trimethyl acetic acid

100 1, 2, 5-Trimethyl-1H-pyrrole-3-carboxylic acid

101 3-Chloro-4-methanesulfonyl-thiophene-2-carboxylic acid
30 102 4-Methyl-[1, 2, 3]thiadiazole-5-carboxylic acid

103 4-Phenyl-[1, 2, 3]thiadiazole-5-carboxylic acid
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was coupled to the resin by Method &0. The Fnoc group was renoved bé/

Met hod GL9 ang os/mseppropriate carboxylic acid (R was coupl e§CE{USRMPG4Y
&0. The conpl eted nol ecul e was wor ked 30 up by Met hod &1. Method S95
Conpounds were synthesi zed, gn cojmerci al al | abl e Frm L— al ani ne- Wang
resin (0.5 dol/g). The Fnb m&%ﬁﬁtﬁ\’/{g‘m? t BRI The S i soner
of Method CGps was Pnoc pros-ehibmdudp}nem-tnbbxﬁicaaidd the f- butyl ester renoved

by Met hod Thi s produc resin by Method &20.
The Fnoc greﬁfp was remvedgbmeﬁﬁp%% %fb§’ﬁe$%gdpr opri ate carboxylic
acid (R wa30Zoupl ed by meymheﬂvhéﬂdb#{ﬂ]wmrb@mh@%s wor ked up by
Met hod G21. ;405 Met hod §%%qu§dwere synt hesi zed using standard
Frnoc sol1 d phase nmet hods on co rcially avail abl e Fnoc- L-

trypt ophan( B)- Wang resi %b{@aﬁ“mhsp%afarbwécwﬁ)c group was cl eaved by

Met hod G19. 1qghe appropri at gelﬁggmam aI I y avai l able di- acid (R) coupled by
Met hod &20. 3- 5 hydr oxy benzyl a Met hod G38, was coupl ed by Mt hod
&0. The cofPl eted nol ecul &YIHEN, A5idby Method &1 and correct
stereochem gigy was assi gnedtiOycidict i Vi ty Met hod S97 Conpounds were

synt hesj zed using standard _Fnoc solid phase nethods on commercially

avai | abl% Frlr%tJ?c L- asparagli®(Trt)- Wang resin (0.5 mwol/g). The Fnobc group
was cl eaved by 10 Met hod G19. The &spunples 1144126 cormerci ally avail abl e di -
acid (R) coupled by Method G20. 3- hydroxy benzyl amge, gkthod G38, was
coupl ed by Method &0. The conpl eted nol ecul e was wor d up by Method &1
and correct stereochem stry was assi gned by act|V|ty t hod S98

& o

Examples 114-126 were synthesized by Method S7.

Example # R group
15 114 - “trimethyt acetic acid
115 3-Chloro-benzo[b]thiophene-2-carboxylic acid
116 3-chlorothiophene-2-carboxylic acid
117 3, 5-Dimethyl-isoxazole-4-carboxylic acid
118 3-bromothiophene-2-carboxylic acid
20 119 3-methylindene-2-carboxylic acid
120 4-Oxo-4, 5, 6, 7-tetrahydro-benzofuran-3-carboxylic acid
121 3-Chloro-4-methanesulfonyl-thiophene-2-carboxylic acid
122 4-Methyl-{1, 2, 3]thiadiazole-5-carboxylic acid
123 4-Bromo-2-ethyl-5-methyl-2H-pyrazole-3-carboxylic acid
25 124 benzoic acid
125 cyclohexane carboxylic acid
126 acetic acid
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The product of Method GB6 was coupled by Method G0 to the appropriate
comer ci al kyo gdgegseavai | abl e Fnoc- am no acid Wang resin (R) pghigdo9o640Vi NQ
t he Fnoc group by Method Gl9. The conpl eted nol ecul e was worked up by

Met hod Q21 and correct stereochem stry was assigned by activity. Method S99
3- hydroxynandel i c aci d was conver tE@mples 127d4¢or r espondi ng al cohol by

Met hod &5 and 20 coupled to the nethyl ester of 4-rhydroxy 2- :

chl orobenzoi ¢ acid, Method G15, by Method &6. The nelhyl ester renoved by

Met hod G4 and the carboxylic acid was coupled to Lenasp@ragi ne t- butyl
ved by Method' Gl and

rified by el ectrospray

ester by Method G3. The final t butyl ester was re
the nol ecule was purified by reverse phase HPLC,
mass spectroncttry and Iyophilized to a powder. 25 Met hod SI QO 3-
hydroxymandel ic acid was c@merted to its @orr ondi ng al cohol by Met hod
&5 and coupled to the net ester of 4- s, chl orobenzoi ¢ acid,
Met hod G15, by Met hod Q26 3 I by Method 4 and the _
carboxylic acid was coupl ester by Method G3. The.
final f- butyl ester was re ed Dy t he nol ecul e was

purified 30 by reverse phase HPLE verified by el ectrospray nass
spectronetry and |yophilized to a powder. Method SI M The net hyl ester of

3- ( 3- hydr dxgpPiesigl-144wesp syathesizeddy Method SBade by Met hod G5 and converted to
the al dehygigmpiy #Met hod GRQrouphe oxazoline of 4- bromp 2-chloro benzoic acid
was made b thod G30. The_al dehyde was coupled to the brom de by Method
G31 an tﬂé7 oxazol i ne 353 % eHimethagheneqicacie et hyl ester by Met hod G32.
After sapapsfication by idbvdadatd, the carboxylic acid was coupled to L-

al ani ne na%;yl ester by Mt hod . After saponification by Method 4, the
mol ecul e W&s purified byPIRPE&E%phase HPLC, verified by el ectrospray nass

spectronetldd and | yophi | cplgrdpyl carbpoplidacid 106

=L

131 4-acetyl-3, 5-dimethyl-2-pyrrolecarboxylic écid
10 132 3-methy tindene-2-carboxylic acid |
133 . 4-Oxo-4, 5, 6, 7-tetrahydro-benzofuran-3-carboxylic acid
134 1, 2, 5-Trimethyl-1H-pyrrole-3-carboxylic acid
135 3-Chloro-4-methanesulfonyl-thiophene-2-carboxylic acid
136 - - 4-Methyl-f1, 2, 3]thiadiazole-5-carboxylicacid
15 137 4-Phenyl-[1, 2, 3]thiadiazole-5-carboxylic acid
138 4-Bromo-2-ethyl-5-methyl-2H-pyrazole-3-carboxylic acid
139 3-chlorothiophene-2-carboxylic acid
140 3, 5-Dimethyl-isoxazole-4-carboxylic acid
141 5-Methyl-2-phenyl-2H-[1, 2, 3]triazole-4-carboxylic acid
20 142 3-bromothiophene-2-carboxylic acid
143 benzoic acid
144 cyclohexyl carboxylic acid

30
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Met hod S102 The nethyl ester of 3-(3-hydroxyphenyl) propionic acid was
made; by Met wex99@9%6and converted to the al dehyde by Met hod G2RCT/US29/06410
oxazoline of 4- bronp 2-chloro benzoic acid was nmade by Met hod G30. The
al dehyde was coupled to the brom de by Meth and the oxazoline 5
converted to the ethyl ester by N@thogmﬂﬁiﬁq%ﬁgééllylic al cohol was
oxi di zed to the ketone by Method (27 and the ethyl es $ saponified by
Met hod G4. The carboxylic acid was coupled to L- alaning nmet hyl ester by
Met hod G3; and after saponification by Method 4, the
by reverse phase HPLC, verified by el ectrospray nass
| yophilized to a powder. 10 Met hod S103 The net of
4- hydr oxy- 2- chl or o- benzoi ¢ acid was formed. by Methoq G15. 1, 2-
di br onoet hane was coupl ed to ghe phenol by Mefhod H The appropriate
hydr oxy phenol (R) was coupl efl by Method G52 . gnd e nmet hyl ester renoved
by Method 4. L- al anine- O % edoble Met hod G3. The
t-butyl ester was renoved b Hconpll eted 15 conpound was
purified by reverse phase
and lyophilized to a powder. Method
" Boc protected by Meibad (44 and the p®enol converted to its correspondi ng
- triflate by Mambre145427 whiSyithislkabeMmipSagonverted to a carboxylic acid
. methyl 20 ester by Method (46. The Boc aniline was converted to the
phenol by MFPRBBE#47 and th&9"Phe nethyl ester renopved by Method G48. The
resul ting camboxylic acid v@spibmiesiconverted to its allyl ester by Method
49 (Conpou 6(3. 3- hydrﬁé¥%%nQ@£ic acid was converted to its
correspondi ng al cohol by d“€25 and coupl ed to the phenol (Compound G
by Method G287 And the all yonester renoved by Method G50. The resulting
benzoic acid was coupled to cormmercially available L- 25
asparagi ne-0-t-butyl ester by Method G3. The t-butyl ester was renoved by
Met hod G11 wit hout Examples 148-150

0O

P

N

cule was purified
pectfronetry and

hody GL1 t he
i NDpy el ectroSpray nmass spectronetry
3[04 Z- anfho- 2, 6- di chl or ophenol was

O

<8 r(j‘ A
y T
Cl

10
Examples 148-150 were synthesized by Method S10.
Example # R group
148 propionic acid
149 butyric acid
15 150 acetic acid
20

121



TES. The conpl eted nol ecul e was then concentrated in vacuo, purified by
reverse phaggoo/¥gsss, verified by el ectrospray nmass spectr onegdgiyusddfbss10

| yophilized to a powder. Method S105 4-ami no-2, 6-dichlorophenol was Boc.
protected by Method (44 and the phenol converted to 30 its corresponding
triflate by Method &45. The trifl at Exappesddhiddrted to a carboxylic acid

met hyl ester by Method G46. The Boc aniline was cgqverted-to the phenol by
Met hod G47 and then the nethyl ester renoved by od 948 The resulting
carboxylic acid was then converted to its ad Meighod (49
(Conpound G . 1, 3-dibronmopropane was coupl e P (Conpound G by
Met hod G51. The 3-hydrag phenol was coupl ed Ay Met hod G5% and t he net hyl
ester 35 renoved by M ster renoved by Method G50. The
resul ting benzoic acid KCi abHy avail abl e

L- asparagi ne-O-t-buty P t-butyl ester was renoved by
Met hod Gl1 wit hout TE& Dl ecul® was then concentrated in
vacuo, 107 purified by reverfse p aseC'HPLC verified by el ectrospray nmass
spectronmetry and Iyophi lized t@a powder. Method S106 4-am no- 2,

6-di chl or oggﬁ{j, HlEE. hod (44 and the phenol converted
to 5 its co responél ngs%l({s at @d’%‘%ﬁ}@ﬁ‘od A5. The triflate was converted
to a carbo¥pmiple¥ici d net Rgroest er by Met hod (46. The Boc aniline was
conver ged 459 the phenol tl* ey A7 and then the nmethyl ester renoved by
Met hod G48. The resulting carboxylic acid was then converted to its allyl
ester by M®hod 49 (Co a@? 1, 2-di bronopropane was coupled to the
phenol (Corspound G by Mikidci@l. The 3-hydroxy phenol was coupl ed by

Met hod GS s%gd the nethyl ester 10 removed by Method G4. The allyl ester
renmoved by Wet hod G50. THE"$ esul ting benzoic acid was coupled to

commerci al ly avail abl e L-aspar agi neE&@mpleb1asyibg est er by Met hod G3. The
t-butyl ester o

A

N R
H

Z
o X

H o) NH
: )k N OH:
. N
~cl
10

Examples 155-158 were synthesized by Method S12.

Example # R group

155 propionic acid

156 butyric acid
15 157 acetic acid

158 none

20
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was renoved by Method G| wthout TES. The conpl eted nol ecul e was then
concent r at edMQ9%A985%a, purified by reverse phase HPLC, verifi eRCHYS99/06410

el ectrospray mass spectronetry and |lyophilized to a powder. 15 Met hod
S107 4-am no-2, 6-dichl orophenol was E%&l gq%&g ed by Method G44 and the
phenol converted to its corresponding triftlaie by Method (A5. The triflate
was converted to a carboxylic acid nethyl esteraby thhﬁd 46. The Boc
ani |l ine was converted to the phenol by Method n ew’t he nmet hyl ester
removed by Method G48. The resulting carboxylic a hd was en converted to
its allyl 20 ester by MetQtbd A9 (Conpound G , 2-di bromopr opane was
coupl ed to the phenol (Conpgound G by ] T, & 3- hydr oxy phenol was

coupl ed by Method G52 and d met hyl S8 y Method 4. The allyl
ester renoved by Method (& The ) ) i & acid was coupled to
comerci ally avail abl e L-alani ie- O 21 y Method G3. The t-butyl
ester was renoved by Method G| w thout TES. The conpl eted nol ecul e was
then concentrated i n vacua, 25 urified by reverse phase HPLC, verified

by el ect r os praprieatis-18hwere synthesized byriethgdB18i | | zed to a powder. Method S108
4- am no- 2, ahgh§EMOrophenohg@@§,Boc protected by Method (44 and the pheno
converted to_its corresponding triflate by Method G45. The triflate was
converted to®3 carboxylic HEIROHeAGY| 30 ~ ester by Met hod (46. The Boc
ani line was wonverted to theetdcadiade by Method G54 and then the nmethyl ester
removed by hod G55. This benzoic acid was then coupled to

L- asparagi ne-0O-t- butyl esf@?eby Met hod G3. 3-hydroxybenzoic acid was
converted to the hydroxamate by Met hdikafpfes 16083 hydr oxyl was protected as
the t-butyl ether by Method GLO and the hydroxamate converted to the

al dehyde by Met hod G57. The al dehyde was coupled to ethzﬁzl magnesi um 35
bromi de by Method G568 and the resulting product @ t he above aryl

i odi de by Method G59. The al kyne was then reduced o tie aﬁkane by Met hod
G50. The t-butyl ester and gyher were renov by hod G| w thout TES.
The conpl eted nol ecul e was f§hen concentratedjin ac%gq 108

N
n H
o)
10 Examples 162-163 were synthesized by Method S14.
Example # R group
162 acetic acid
163 none
Examples 164-167
o) NT R
NH
H O
H N
N o

Cl
15
Examples 164-167 were synthesized by Method S15.
Example # R group
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purified by reverse phase HPLC, verified by electrospray nmass spectronetry
and | yophi | ywoa94bg836a2 powder. Method S109 . 4-am dno-2, 6-di chpefreRiwdsaio Was
Boc protected by Method (44 and the phenol converted to 5 its
corresponding triflate by Method (A5. The triflate was converted to a

car boxylic 18€i d nethyl esP&PiasiFagidt hod G46. The Boc aniline was converted
to. the iodggle by Met hod %gria‘mhthen the met hyl ester repoved by Method
Gb5. This tigpzoi c acid was then coupled to L-asparagine-0-t- ‘butyl ester by
Met hod G3. Y% hydr oxybenzof®98% 4 was converted to the hydroxamate by Method
G56. The hyar oxyl was prowheeted as the t-butyl ether. by Method A0 and the .
hydr ox te 10 converted to the aldeh %@Pﬁ% Met hod G57. The al dehyde was
coupl ed to et hynyl nmagnesi um brom dgxﬂﬁi %53 58 and the resul ti ng
product coupled to the above aryl iodide by Method G59. The al kyne was then
reduced to the al kane by Method G60. The t-butyl est afld et her were
renmoved by Method G L. The conpl eted nol ecul e was tthenNCcon®entrated in
vacui o, purified by reverse phase HPLC, verifig el gctrospray mass
spectronmetry and |yophilized, to a powder. 15 tod Si1l O 3,

5-di net hyl | 4- hydr oxybenzal dehyde was coupl ed to gghynyl magnesi.um brom de
by Method G58 and this product was coupled to §-iodoanisole by Method G59.
The al kynol was hydrogenated to the al kane by t hod C38 except the product
was purified by silica fPfhsh chronmat ogra®hy §3/6/1 hexane/ DCM Et 20) to
provi de pure aryl al co | vl 040 protected by Method
Gl8. The phenol conver 'ponHi ngiftriflate by Method 45. The .
‘triflate was converted 3L bol & aci d thyl ester by Method (46.
The nethyl, ether and esfer Were]renbvedc-by Method G55. The' acid was
coupled to L-asparagi ne-O-t-butyd ester by Method G3. The t-butyl ester was
renmoved by_Met ho W thout . T silyl ether was renoved in the
sanme react F’éar'f‘%equasgﬁlr‘f'ﬁr?yrétﬁﬁﬁlz\?g?%ﬁ{;gmégle(’TBAF. The conpl et ed nol ecul e was

t hen conceRtangiest] R group

168 propionic acid
10 169 butyric acid
170 acetic acid
171 none
' Example 172
0]
N
H
NH
OH 0]
)k OH
N
H H
N
Cl

15 Example 172 was synthesized by Method S17.

20
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25 in vaccuo, purified by reverse phase HPLC, verified by electrospray -
mass spectr o0 9%/498%6d | yophili zed to a powder. Method Sill 4- aR€HVYS/06410
-6-di chl orophenol was Boc protected by Method G44 and the phenol converted
toits corresponding triflate by Met triflate was converted to
a carboxylic acid nethyl 30 ester rt}%gwg%eﬁléli?§6 The Boc aniline was
converted to the iodide by Method G54 and then the gyl ester renoved by
Met hod G55. This benzoic acid was then coupled to ara i ne-0-t- butyl
ester by Method G3. 31-Hydroxyacet ophenone waLsporming t - butyl

et her using Method GlO. G568 resulting al kyne coupled to the\gyl i odi de

usi ng Method G59. The al kyne was hydr ogenat ed Hhe al kane Hsing Met hod
&60. Reductive renoval of the benzylic al coholj as well as 35 cl eavage of
the t-butyl ether and egjer groups was gfco I shed using Method Gl1 '
(cont ai ni ng excess TES). The crude prod s isolated by concentrating |n
vacuo, purified by reysfs HPTRS N el ectrospray nass

' spectronetry and |yop red Ho a bo ger. HLO9 Met hod S112 2,

6- Di chl or o- 4- met hyl ph# s agyto tHe triflate accordlngto

Met hod (45. This triflate was crbonyl ated to the nethyl ester using Method
46 and then converted to the aMdehyde by Method G84. The al dehyde was
treated W t Exahplys1ys-176060es5nthaiidbyiMEhds18et hod G568 and 5  the resul ting
al kyne coupl_ed tlo 3- |odophﬁnol usi ng Method G59. The al kyne was

hydr ogenat et fie al kane "&™Rg Met hod GBO and the methyl ester was

cl eaved fusi A3 Met hod Gb5. Ppivpionieskilit i ng car boxylic acid was coupled to

L- aspar agi ng, Ot - butyl estg&cfy}‘ts Met hod G3. Cl eavage of the t- butyl
ester group was acconplished’using Method GlL1 (containing no TES). The
crude produd? was i sol at edadsficasishcentrating in vacuo, purified by reverse
phase HPLC, 13gerified by el ggler 0Ospray mass 10 spectronetry and | yophilized
to a powder.

O

Examples 177-180
X
N R
H
0.
NH
H o}
S N OH
. "l
Ci
10
Examples 177-180 were synthesized by Method S19.
Example # R group
177 propionic acid
178 butyric acid
15 179 acetic acid
180 none
20
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Met hod S113 2, 6-Dichloro-4-methyl phenol was converted to the triflate
according TWDM?M@W A5, This triflate was carbonyl ated to thdre ®bydreest er
usi ng Method 46 and then converted to the al dehyde by Method G34.
3-1 odophenol was silylated according to Method G18 to give O-t-butyl - 15
di met hyl si |l yl - 3-i odophenol . The al dehyde was treated with ethynyl magnesi um
brom de by Method Gb8 and the resulg,iagq,egllg&yﬁg coupl ed to-
O0-t-butyl -di net hyl silyl-3-iodophenol using Method G59. The al kyne was
hydrogenated to the al kane using Method G60. The r sulnl nggal cohol was
converted to the nethyl ether by Method 85 andTe.‘ﬂét ester was
cl eaved using Method G65. The resulting carboxylyg acid s coupled to L-
-The t-butyl ester was
ether was renoved in the
. The crude product was
by gigverse phase H PLC,
i yophilized to a powder.

Met hod S114 25 Q- DiNchl g 0-4 enol was converted to the
triflate according to M .l ali fl ate was carbonyl ated to the
met hyl ester using Method (46 agd then converted to the al dehyde by Method
&B4. 3-1o was Si ated according to Method G18 to give Ot-butyl-

Pt ot S : !

asparagi ne 0-t-butyl ester using Method G3. 20
removed by Method A w thout TES and the sil
same reaction by addi ng equi val ents of0 TB

di net hyl s s 181 dBhwers sTnthesiged by Methgdf20.vas treated with ethynyl magnesi um
brom dg& byExdaple@d G658 an® growg resul t| ng al kyne coupled to
O0-t-butyl - ‘gi nmet hyl si |l yl - 3n|, ?(gmcoh using 30 Met hod Gb9. The al kyne was

hydr ogenat ed to the al kafeRiE} né’ thod &0 and the nethyl ester was

cl eaved usiBhg Met hod Gb5.buffkieadiésul ting carboxylic acid was coupled to
N-f3-al |l oggd-a, O- diam Q%E%% onic acid nethyl ester using Method G3
(addi ng an equi val ent of D P ‘l)i The silyl ether was rempved by Method Gl1
wi thout TB&with the add™®®n of 3 equival ents of TBAF. The nethyl ester
was sagponi fied using Method G4. The crude product was isol ated by
concentrating in 35 vacuo, purified by rseverse phase HPLC, verified by

el ectrospray nmass spectronetry and B MPI to a powder. 110
0
O -
Y\HJLR
NH -
H o)

OH
¥

Ci

pr_d

Examples 185-188 were synthesized by Method S21.

Example # R group
15 185 propionic acid
186 butyric acid
187 acetic acid
188 none

20
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Met hod S115 2, 6-Dichl oro-4-nmethyl phenol was converted to the triflate

accordi ng toWesHesseA5. This triflate was carbonyl ated to t hePEEMAUISPN0ILQ er

usi ng Method 46 and then converted to the al dehyde by Method G34.

3-1 odophenol was silyl ated accordi ng 9.l tgg)?l 9(?18 to give Ot-butyl- 5

di met hyl si | yl - 3-i odophenol . The al dehyd& &<t 2ated with ethynyl magnesium

brom de by Method Gb8 and the resulting al kyne coupled to =«

Ot - butyl -di net hyl silyl-3-i odophenol using Method &09. Theoal kyne was

hydrogenated to the al kane usi ng Method G560 and thg net hyl fjester was

cl eaved using Method G65. The resulting carboxykj } \&a!Lﬁoupl ed to

N-s-Boc-L-1ysine nethyl ester using Method G3 (afidi ng anjequi val ent of

DI PEA). The nethyl ester s saponified 10y ugrhg M &4 and t he Boc

group was renoved by Methdd G| wthout TH the silyl ether was renoved

in the sane reaction by &M\Ng 3 equia\eg ; H The crude product was
w : [ ecﬂby

i sol ated by concentrati everse phase HPLC,
verified by el ectrospray xa S R Tygand 1'yophilized to a powder.

Met hod S116 15 3- Hydr oxybdnzoi ¢ acid was converted to the

N- net hoxy- N- net hyl am de usi ng Met bd G56. The hydroxyl was protected as the
t-butyl ether by Method GL0. The N nethoxy-N nethylam de was reduced to

t he al dehyd 7. . a e s treated with ethynyl nagnesium
brom de Ey %{Rﬁ%gﬁ%@% 3 y(‘;%%'f?&%%glgtg’ﬁ?%ﬁmhenol was Boc protected by

Met hod (A4 dixdmple¢ phenol dbgreepted to its corresponding triflate by Method
(A5. The trifghate was 20 %&gg;cﬁp to a carboxylic acid nethyl ester by
Met hod (46. The Boc anilin s converted to the iodide by Method Go4. The
resul ting ar¥P iodide was th8Eic@ddpl ed to the above al kyne by Method G59.
The al kyne w®s hydr ogenat edcdte atiBe al kane usi ng Met hod G60. The net hyl

ester was C|1§ ved using Method Gb5. The carbox lic acid was coupled to
N-[err];-al1'6t-L-a, [err]-d°8hi nopropionic acid nethyl ester using Method
&3 (addi ng an equival ent of DI PEA). The nethyl ester was saponified

Examples 193-196

15 Examples 193-196 were synthesized by Method 523,

Example # R group
193 ' propionic acid
194 butyric acid
195 acetic acid

20 196 none
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25 using Method 4. The t-butyl ether was cleaved by using Method G|
(cont ai ni NgyH99/4dssy . The crude product was isol ated by concepgdt/gsdoiigsion
vacuo, purified by reverse phase HPLC, verified by el ectrospray mass
spectronmetry and lyophilized to a powder. Method S117 3-Hydroxybenzoic acid
was converted to the N-nethoxy- N net hi¥amgpled®” usi ng Met hod 30 G56. The
hydroxyl was protected as the t-butyl ether by Metpod GLO; The N-nethoxy-N
nmet hyl am de was reduced to the al dehyde by Met hod 7. HThe al dehyde was
treated with ethynyl magnesium brom de by Mt hogdy m no- 2,

6- di chl or ophenol was Boc protected by Method G44fand [t he Jphenol converted
to its corresponding trifl|GH was converted to
a carboxylic acid nmethyl e he Boc aniline was converted
to the 35 iodide by Mgfioty Go4. The yI' i odi de was then
coupl ed to the above al ki
t he al kane usi ng Met hod (G39-

‘ nYgjal cohvl was converted to the

met hyl ether by Method &85 and th met hyl ester was cl eaved usi ng Met hod
Gb5. The resulting carboxylic acid was coupled to L- asparagi ne-0-t-butyl
ester usi n§xampidigdwassynthesi@ldpMetiod624.t he t-butyl ester group was
acconpl i shed using Method Gl1 (contg,lamg? é%% ES). The crude product was
i sol ated by concentrating in vacua puP ie dg reverse phase HPLC,
verified by el ectrospray mass spectrometry and?|yophiiized®to a powder.
Met hod SUB 5 4-am no- 2, 6-dich|oroph-wol A R0C otected by
Met hod (44 and the phenol converted to its @ wlngﬂtrlﬁlate by Met hod
&A5. The triflate was gpnverted to a carboxyi gl net hyl ester by Method
(46. The Boc aniline
Chl or obenzal dehyde - -
G568, and the resulti 3 e tcﬂth
G59. The al kyne was p

nmet hyl ester was cl eaved u5|n-

esi um brom de by Met hod
above aryl iodide by Method
0 al kane usi ng Method G60. The
th od @65. The car boxylic acid

5 o

Examples 198-201 were synthesized by Method S25.
Example # Rgroup
198 propionic acid
199 butyric acid -

10 200 acetic acid
201 none

Examples 202-205
0
HN
Ne_R
H o) Y
N OH o)
rl:ll H
Cl
O

Examples 202-205 were synthesized by Method S26.

15 Example # R group
202 propionic acid
203 butyric acid
204 acetic acid
205 none
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was coupled to N-[err]-alloc-L-a, [err]-diam nopropionic acid nethyl ester
usi ng Met hodweBI¥498%6i ng an equi val ent of DI PEA). The net hyl esPEF/USR#6410
saponi fied using Method G4 The crude product was isolated by concentrating
in vacuo, purified by reverse phase LC, verlfled by el ectrospray nass
spectronmetry and lyophilized to a po ﬁW‘ ep206-200t hod S119 4- ani no- 2,
6- di chl or ophenol was Boc protected by Method (A4 aQd the pigenol converted
to its corresponding triflate by Method (45. The tgiflate Was converted to
a carboxylic acid nmethyl ester by Method ;;46. HNé amn’l I"re was
converted to the iodide by Method Gs4. 3- Chloro enzaldeﬁ&de was treated
with ethynyl magnesium br & de by Method (38, d the 20 resulting al kyne
coupl ed to the above aryl J TBE al kyne was
hydrogenated to the al kg hyl ester was renoved
by Method G565 and the rdgu thod 020 to commercially
avai l abl e f3. Boc- di am n@propfoni ester. The Boc group was
renoved by Method Gl and thiophen.,2- carboxylic acid was coupl ed by Method -
G3. After sa onlflcatlon Met h the nol ecule was purified by reverse
- phase HPLC, kxemples @WEGSW“@F€€1P5%$?@9SﬁhSS spectrometry and |yophilized
. to a powder .Edvkblad S120 3-gipdapxybenzoic acid was converted to the
i N—nethoxg ﬁﬁthylanlde usi ng NEthqﬂEGBG The hydroxyl was protected as the
. t-butyl BtheT by Method GLEHARE ¥ %et hoxy- N net hyl ami de was reduced to
. the al dehydeoby Met hod G57.bufjhizaeildehyde was treated with et hynyl 30
magnesi um brpgi de by thho}cq%aud4 am no- 2, 6-dichl orophenol was Boc
protected by Method (44 an e phenol converted to its correspondi ng
triflate by 208t hod G45. Thenoneiflate was converted to a carboxylic acid
met hyl ester by Method G46. The Boc aniline was converted to the iodide by
Met hod G54. The resulting aryl iodide was then coupled to the above al kyne
by Methd® G59. The al kyne was hydr ogefh@mples 2W-21Be al kane usi ng Met hod G6O.
The nethyl ester was renoved 35 by Method G565 andgthe resulting acid
coupl ed by Method &0 to commercially avail able P- Eoc Hd|a nopropionic
acid nethyl ester. The Boc group was renoved by i d thi ophene 2-
carboxylic acid was coupled by Method G3. After saponific g tion, Method (4,

i the nol ecul e was H o)
. : g N
~  H H
N
Cl
(0]

Examples 210-213 were synthesized by Method S28.

Example # R group

15 210 propionic acid
21 butyric acid
212 acetic acid
213 none

20
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112 purified by reverse phase HPLC, verified by electrospray nass

spect r onet ko symdsdgyophi | i zed to a powder. Method S121 4- am @TAIS99/06410

6- di chl orophenol was Boc protected by Method (44 and t he phenol converted
to 5 its corresponding triflate by Method (A5. The triflate was converted
to a carboxylic acid nethyl ester- mplep2ld-2046. The Boc aniline was
converted to the iodide by Method Gb4. 3- Chl orobenzal dehyde was treated

wi th et hynyl nagnesium bronm de by Method G568, and Q?e resul ting al kyne
coupled to the above aryl iodide by Method G59. Theyal kyne was hydr ogenat ed
ved by Method Gb5
rcially avail able

to the al kane using Method G50. The net hyl ester
and the resulting acid 10 coupl ed by Mt hod
N-s-Boc-L-1ysine nmethyl ester using Method G ( qui val ent of

Dl PEA). The nethyl ester was saponified using t hod and the Boc group
was renoved by Method Gl containing noTES) ~The cré%d&. roduct was

i sol ated by concentrating i1 n vacuo, F)ed y reverse dﬁase HPLC,
verified by electrospr S ) | hilized to a powder. 15
Met hod S122 Conpounds
met hods on conmer ci al | ygvar_abhe Fru
The Froc group was cl eaved by Meflhod G19.” The a gl ycine a carbon was

al kylated with the appropriate c8mercially avail abl e bionide or chloride
by Met hod ﬁﬁflgﬁgmijme;ﬂﬂm&dqgmm@ﬂi ng racem c am no acid. Conpound E
was 20 %%u ed to the resin by Method G37 and the conpl eted nol ecul e was.
morkedsup Refhod 1. REMRod” S123 Conmpounds wer e synt hesi zed using
standard Bmoc solid phaserdpiinit@eld on Fnoc- L- Aspartic acid (4.Uyl)- p-
alkoxybenQQg al cohol res%&géé%&% mol /g). The resin was nmade by Mkhod

216 acetic acid
217 none |
10
Examples 218-221
H O
)k OH
y 1
cl
Examples 218-221 were synthesized by Method S30.
15 Example # R group
218 propionic acid
219 butyric acid
220 acetic acid
221 none
20
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G34 using comrercially avail able N-a-Fnoc-P-Allyl-L-aspartic acid. The Fnoc
group was cl Wo/eM98s by Met hod G19. Conpound E was coupl ed tBCT/HEI¥YS410
by Met hod G37. The Ailyl group was renoved by Method G39. The appropriate
aniline (R was coupled by Method AQ;, ThF %et ed nol ecul e was worked up
by Method G21. Method S124 Conpounds m@f"@egg%f si zed using standard Fnoc
solid phase nethods on Fnoc- L- 30 aspartic acid (abl@ >~Rp- al koxybenzyl
al cohol resin (0.5 mml/g) (Fnroc- L- asp(ailoc)- Wangyresiin). The resin was
made by Method G34 using comrercially avail able [e.r_| ci-¥._The Fnoc group -
was cl eaved by Method G19. Conpound C, Method G13, ouplfed by Met hod
&0. The allyl group was renoved by Method G39. T fate amne (R)

&X1. 35 Met hod S125 Conp
phase net hods on Fnoc- L-
resin (0.5 mml/g) (Fnoc- X Qi JOH The resin was nmade by
Met hod G34 usi ng commer ci H @ acid. The Fnoc group
was cl eaved by Met hod GLONEORQoMJ ExMenhod GLX was coupl ed by Met hod
&0. The allyl group was renoved by Met hod ©39. The appropriate 'am ne (R
was coupl ed by Met hod (41. The conm® et ed nol ecul e was worked up by Met hod
&21. Met hod ERdmfles222-223 were syntRBPQHY MR 1Sy Nt hesi zed using standard Froc
solid phase nmethods on N-a-Fnoc-O “trityl-L-serine-p- al koxybenzyl al cohol
resin (0.5 MBPPEF (Froc- REMR (trityl)- Wang resin). The resin was made
by Met hosl G242 usi ng conmer Gietik haid avai | abl e N-ot-Fnoc-O-trityl -L-serine. The
Froc groupégzs cl eaved by Met hod G19. Conpound C, Method Gl3, was coupl ed
by Met hod none

siing standard Fnoc solid
p- al koxybenzyl al cohol

Examples 224-225

Examples 224-225 were synthesized by Method S32.

10 Example # R group
224 propionic acid
225 none
Examples 226-227
o
HN

H ' o HN._ O
o» T
cl
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The trityl group was renoved by Method Gr72. The appropriate am ne (R) was
coupl ed by Wotdhaskss O Gr3. The conpl et ed nol ecul e was wor kepcp@séwoshiy hod
&1. Method S127 Cowpounds mere synt hesi zed using standard Fnoc solid phase
met hods on N-a- Fnoc- trityl-L-threonine-p- al koxybenzyl alcohol resin
(0.5 rrrrol/d?‘a'('Flﬁ’t?t?5'2?_7w‘i’ﬁfY F’%%Sil"yM*\%ﬂﬁ'gF?’?em n). The resin was made by

Met hod G34 Bahplg#comrer Ci ®lgrgupavai | abl e N-a- Fnoc-O-trityl-L-serine. The 15
Frroc groupéggs cl eaved by %gthqg Gl9. Conpound C, Method G13, was coupl ed
by Met hod The trityl was renoved by Met hod Gr2. The appropriate
am ne (R) ®& coupl ed by Meaehod G7/3. The conpl eted nol ecul e was wor ked up
by Method 1. Exanples 1-39 [err] 20 pé?ﬁﬁ&kﬁs 1-39 were synthesized by

Met hod S1. Exanple # R group 2-i sopropyl phenyl
i socyanate 2 phenet hyl isocyanate 3
1- napt hyl isocyanate 25 4 (S) g(-)-a-net hyl benzyl
i socyanate 5 _ ~ cycl ohexyl isocyan
et hoxycar bonyl isocyanate 7 |sgp4bﬂml i socyanate 8
trans- 2- phenyl cycl opropyl isocyanate 30 1- adamant yl
i socyanate 10 phenyl isocyante 11
4- (et hyl t hi o) phenyl isocyanate 114
' HN o)
OH
N
S OO
ci
o]
Examples 228-229 were synthesized by Method S34.
10 Example# - R group -
228 acetic acid
229 none .
Example 230
(0]
B
HIN 0]
H 0
N OH
y .
Ci
15 (o)

Example 230 was synthesized by Method S35.
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12 3- (et hyl t hi o) phenyl isocyanate 13

3- et hoxycar bV 9I98%6y| i socyanate 14 4- et hoxy cBE YR SAEy |
i socyanate 15 4-fl uorophenyl isocyanate 5 16

2-fl uorophenyl isocyanate 17 =Ltrifluoromethoxy)phenyl

i socyanate 18 3-f|uor%ﬁﬁgﬁ?ﬁsfsocyanate 19

3- bronophenyl isocyanate 20 4- met @ Qeﬂyliisocyanate 10
21 4-i sopropyl phenyl isocyanate 22 '

3-(2- hydroxy) et hyl phenyl isocyanate 23 NH  4- et hyl phenyl

Hcyafate 25

i socyanate 24
| i phenyl i socyanate

3-nitrophenyl isocyanate 15
27 3- cyanoph
4-trifluoronethyl isocyanate

i socyanate 30 _
3- net hyl phenyl isocyanate 32 4- chi orophenyl isocyanate 33
3- chl or 04- net hyl phenyl

3-chl orophenyl iso te 34 .
i socyanat e %ampﬁs%%?we’esynﬂ‘%’-zﬁWﬁwg‘?@q&isocyanate 25 36

§|¥ trig | uoronet hyl
Cli socyanate 20 31

al | yl i socydfxampled7 R group (S)-(-)-a-nethyl benzyl isocyanate
5 231 propyl chloroformate "

232 benzyl chloroformate
233 isopropyl chloroformate
234 methyl chloroformate
235 ethyl chloroformate

10 236 butyl chloroformate
237 3- butenyl chloroformate

Examples 238-241

Examples 238-240 were synthesized by Method S37.

15 Example # R group
238 3- hydroxy benzoic acid
239 2- hydroxy cinnamic acid
240 3- hydroxy benzoic acid

Examples 241-245

X _oH
" H/er
N

: o)
20 R” cl

Examples 241-245 were synthesized by Method S38.

Example # R group
241 3- hydroxy benzoic acid
242 2- hydroxy cinnamic acid
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38 cycl ohexyl isocyanate 39
t rans- 2- phayplospegsepr opyl i socyanate Exanpl es 40-43 30 [ err]pdi/bs99/06410

Exanpl es 4043 were synt hesi zed by Method S2. . Exanple # : R group 40
benzyl isocyanate 41 : __ethoxycarbonyl isocyanate 5 42
2- chi or 0- 6t hyl phenyl i 3vdlprmienzoivmid et hoxycar bonyl
| socyanat e2dxanpl es 44- 62indgle b cafdxylicG¥@p! es 44-62 were synthesi zed by
Met hod S3. 2%arrpl e # 3. (2 thi R.group 44 - phenet hyl
i socyanat e Ealta ’F‘%’g‘f%‘ffﬁ‘di socyanate 46 :
cycl ohexyl isocyanate 15 47 Examples 246253 3- et hoxycar bonyl phenyl
| socyanate 48 4- et hoxycar bonyl p ﬁnyl | socyanate 49
4-f | uorophenyl isocyanate 50 2-f140r ophenyl isocyanate 51
3-fl uorophenyl isocyanate - o '
OH
n\/@ﬁn o |
5 ' ¢ cl
Examples 246-253 were synthesized by Method S39.
Example # R group
246 3- chlorobenzoic acid
247 3 - (2 - thienyl)acrylic acid
10 248 2 - furanacrylic acid
249 3- hydroxy benzoic acid
250 indole 5-carboxylic acid
251 benzofuran 5-carboxylic acid
252 benzofuran 4-carboxylic acid
15 253 indole 6-carboxylic acid _
Examples 254
/
OH - 0
o N OH
: 0o
N
N ci
Examples 254 were synthesized by Method S40.
Examples 255-256
HO o]
D OC®
N* Cl
20 H
Examples 255-256 were synthesized by Method S41.
Example # R group
255 L-Ala
256 L-Thr
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20 52 4- met hoxyphenyl isocyanate 53

4-i sopropyl pmwongd/498560cyanat e 54 3- ( 2- hydr oxy eP@TAUSSHaSALI

I socyanat e 55 2-ni trophenyl isocyanate 56

4-ni trophenyl isocyanate 25 57 3-cyanophenyl isocyanate
58 3- net hyl phenyl i socsamglegStg

4- chl orophenyl isocyanate 60 3- &hl org- 4- net hyl phenyl

| sj¢yanate 30 62
anples 63-71 were
63

opMpylCli socyanat e 65

yl isocyanate 67

| socyanate 61 2- chl or o- 6- mrethyl

4- et hyl phenyl isocyanate 11 npl ©s 6
synt hesi zed by Met hod $4. g
phenet hyl isocyanate 64

benzyl isocyanate 66 O

ethoxycarbo |soc anate 10 et hyl
2- |socyanato W@%SYF@FSAFQI’BMG“‘“’S‘*Z " (9)-(-)-a-net hyl benzyl
i socyanat e Examples 258-259

uo\*ﬁf

5
Examples 258-259 were synthesized by Method $43.
Example # R group
258 2-thiophene carboxylic acid
259 3-hydroxybenzoic acid
10 Examples 260-261
K \/lL /©\ %(
Examples 260-261 were synthesized by Method S44.
Example # R group
260 - 3-hydroxybenzoic acid
15 261 2-thiophene carboxylic acid
Examples 262-263
%‘,OH
N \)L
Y Ci
HzN/(O
Examples 262-263 were synthesized by Method S45.
Example # R group
20 262 benzoic acid
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70 benzensul fonyl isocyanate 71 benzyl

i socyanat e Wb 9949856 _ Exanpl espEu§ivdssio’ |
Exanpl es 72-95 were synthesized by Method S5. Exanple # R group
20 72 3- et hyl i ndene- 2-carboxylic acid 73

3- net hyl beR%of ur an- 2- car bdthjaphenexatbgxyhiq acid 4-Oxo-4, 5, 6,
7-tetrahydro-benzof uran- 3- carboxyl i gxagiid 2éb265 : 1, 2,
5-Trinmet hyl -1 H pyrrol e- 3-carboxylic acid 76 o 4- Met hyl -f 1,

2, 3]thiadiazol e-5-carboxylic acid 117
2, 3}t hi adi azol e-5-carboxylic acid,78

77

' 4- Phenyl -[ 1,
_ OH
N 3,

3-chl oro- 2thiophenecarboxy|ic|@C|é)79
5-Di met hyl -i soxazol e4-carb N | 0 - 3-nmet hyl -2-furoic
acid 5 81 3-b¥o hlophen% 2- carboxyllc aC|d 82

-furoic acid 84
3- thi ophenecarboxylic acid

2-furoic acid 83 :
2-t hi ophene carboxylic acid 85

10 86 5- 2- thiophene carboxylic acid 87
5- brono 2- thiophene carbofylic acid 88 i ndol e 5-
car boxyl i cExagipies 264-265 were synthesized by Method S46. '
5 Example # R group
264 3-hydroxybenzoic acid
265 2-thiophene carboxylic acid
' Examples 266-267
DA
NH
N OH
H H
N _ o)
R~ cl
10 Examples 266-267 were synthesized by Method S47.
Example # R group :
- 266 " 3-(2-thienyl)-acrylic acid
267 furylacrylic acid
Example 268
NHo
o)
OH
/ N
\ i H
o] = cl
15 O

Example 268 was synthesized by Method S48.
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89 i ndol e 4- carboxylic acid 90 i ndol e 6-

car boxylic aowo9wgssé 91 benzoic acid 92 PCT/US99/06410
cycl ohexyl carboxylic. acid 93 acetic acid 94

i soni pecotic acid 95 q§gcog§%%c acid 20

Exanpl es 96-113 [err] Exanples 96-113 ap hesi zed by Method S6.
Exanpl e # R group 96 3,48 5-¢rinmethoxybenzoic acid
25 97 propionic acid 98 oHcycl opropyl

carboxylic acid 99 trifeth
-1, 2, 5-Trimethyl-IH pyrrol- QXY

3- Chl or o- 4- met hanesul f onyl - t i oplfene
4-Methyl -1, 2, 3]thiadiazol e-5- arg;
4- Phenyl -[1, 2, 3]thiadiazol e-5-canf
- 4- Brono- 2- et hyl - 5- met hyl - 2H pyr@zollg

li clacid %0 102
ylic acid 103 :
ylic acid 118 104
carboxylic acid 105

3-chl or ot hi ophene- 2- car boxyli.c a€id 3,
5-Di net hyl - i gg Swils GRRBN bl MeRtflatad. 07
5- Met hyl - 2- phenyl - oH [ 17 2, 3]t>'i azol 6- 4- car boxyl i ¢ aci d

Examples 270-271

0]

o /lkN OH
H H

R/N\/U\ﬁ cl o

/N
/_
5 HO
Examples 270-271 were syntherized by Method S50.
Example # R group
270 3- hydroxybenzoic acid
271 2- thiophene carboxylic acid
10 Example 272
| NHp
H o) o)

o )L N OH
N Cl

Nz
o~ °
Example 272 was synthesized by Method S51.
. Examples 273-275
I O
A
Cl

15 Examples 273-275 were synthesized by Method S52.
Example # R groizp
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5 108 3-nmethyl -2-furoic acid 109

3- br onot hi gpdosygosss car boxylic acid 110 benzoi gcpassdoehio

cycl ohexyl carboxylic acid 112 acetic acid 10 113

none Exanpl es 114-126 [err] Exanples 114-126 were synthesized by Method S7.
Exanpl e # 273 R grodpAls 114 trimethyl acetic acid
115 274 3- Chl ql.aghenzo[ b t hi ophene-2-carboxylie acid 116
3-chl or ot hi gphene- 2- carbaoxylic¢ acid 117 _ 3,

5- Di et hvl #Psoxazol e- 4- ¢ dr BERIPropiasicacid {gloc)
3- br onot hi ophene- 2- carboxyl i c aci d 2@xampid &6

3-net hyl i ndene- 2-carboxylic acid 120 4- Oxo0-4, 5,6,
7-tetrahydro- benzof uran- 3-carboxylic acid 121 NH, :
3- Chl or o- 4- et hanesul fonyl -t H ) xylic 59'122
4-Met hyl -1, 2, 31t hi adi azol agfid ¥23.
4- Br onp- 2- et hyl - 5- et hyl - 2 R | Lenash 25 124
benzoic acid 125 boxyl ic acid 126
acetic acid 30 119 o)
5 0]
Example 276 was synthesized by Method S53.
Examples 277-282
X
NH

I 0
. Ao
B T
Ci
0

Examples 277-282 were synthesized by Method S54.

10 Example # R group

.277 thiophene 2- carboxylic acid-

278 2- furoic acid

279 2- pyrazinecarboxylic acid

280 3- methyl thiophene 2- carboxylic acid
15 281 3- methyl 2- furoic acid

282 3- chloro thiophene 2- carboxylic acid - .

Example 283

_N

OH F o
H v
N
F
o

Example 283 was synthesized by Method S55.
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Exanpl es 127-144 [err] Exanples 127-144 were synthesized by Method S8.

Exanple # WO99/498%% group 5 127 3,4, 5-tri nREHURPNSAWOI
acid 128 i sovaleric acid 129 propi onic acid
130 cycl opropyl carboxylic.a 131

4-acetyl -3, 5-dinethyl - 2- pyrr ol ecar boX P %%ﬁ”lo 132

3- net hysi ndene- 2- car boxylic acid @83

0 4-xo4, :5, 6,

7-t et r ahydr o- benzof ur an- 3- car boxylj ¢ aci d 134 § 1, 2
- 5-Trinethyl-1H pyrrol e- 3-car box '% ' R
3- Chl or 0- 4- met hanesul f onyl - t hi oghen c acid 136
4-Met hyl -[1, 2, 31thiadi azol e-5-CH VK 137
4- Phenyl -[ 1, 2, 3] t hi adi azol e-5- car boxygi ¢ aci-d 138
4- Br ono- 2- ethyl 5 neth | - 2H pyrazol e- -carboxyllc acid 139
3- chl or ot hi dpf@ HEF?;?Y‘}‘%ES’&E‘?WM%M 3,
5-Di nethy1-|Emmmgz¢Ie4 car baxgroig aci d 141
5- Met hyl gﬂgnyl 2H[1, 2, ?&trlazole 4- carboxylic acid 20 142
3- bronntﬁlo ne- 2- car boxylr i d 143 benzoi c acid 144

cycl ohexyl casboxylic acidi2a4s30 120 _
Examples 286-287

@anfl?k :

Examples 286-287 were synthesized by Method S57.

10 Example # R group
286 L- diaminopropionic acid (alloc)
287 L-Lys

Examples 288-289

O\/\(ﬁk .

15  Examples 288-289 were synthesized by Method S58.

Example # R group
288 L- diaminopropionic acid (alloc)
289 L-Lys
Example 290
2\
(o)
o NH
OH
/S H N
= N o)
20 0O
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Exanpl es 145-147 OyR N O [err] Exanpl es 145-147 were

synt hesi zedyyoMgsérod SO. Exanple # R group 5 PATUS99/06410
propi onic acid 146 acetic acid 147 none
Exanpl es 148-150 [err] 10 Exanples 148-150 were synthesized by Method S10
Exanpl e # Example290 was synthesized by Mgthod S59. propionic acid 149
butyric acid 15 150 Example30@itios acid 20 121 Exanpl es
151-154 0 + [err] Exanples 151-154 were synthesized by
Met hod S1I . '

: HN/l :
OH
N
{ vl
Cl
o)

Examples 291-292 were synthesized by Method S60.

5 Example # R group
291 2- furaldehyde
292 3- methyl 2- furaldehyde

Examples 293-294
R

OH 0 y NH
@\' ; i
H H
N

10 Examples 293-294 were synthesized by Method S61.

Example # R group
293 2- furaldehyde
294 3- methyl 2- furaldehyde
Examples 295-296
o Y o ~

NH
0
| H l':ll/("/o“
R~ cl °
o}

15
Examples 295-296 were synthesized by Method S62.
Example # R group

295 6- aminomethy! benzofuran
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Exanpl e # R group 5 151 propionic acid 152
butyric aci dWKb®/49856 acetic acid 154 . PCT/US99¢06410
Exanpl es 155-158 10

[err] Exanpl,gs 155-158 wer g‘_§n¥nt E%qa‘%gd RX Met hod S12. Exanpl e #

R group 155 icacha 156 butyric
acid 15 157 acet i c Ezxanple 2958 : none 20
122 Exanpl es 159-161 [err] Exanpl es 159-161 were sm];[ he5| zed by Met hod
S13. Exanple # _ R group 5. 159 pr opi oni ¢
acid 160 acetic acid 161 o) none Exanpl es
162-163 [err] o
_ : ' F _ /lkN OH
i = H
™ N

AR °‘
== o

Example 297 was synthesized by Method S63.
5 Example 298

s
o)
ct O NH
OH
Ci

Example 298 was synthesized by Method S64.
Example 299

P\
O »
Cl 0
/ o]
cl
10 Example 299 was synthesized by Method S65.
Example 300
P\
O .

I o NH
OH
/ 0] N
= N S
Cl

Example 300 was synthesized by Method S66.
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10 Exanpl es 162- 163 were synt hesi zed by Method S14. Exanple #

R group 163yvo 9949856 acetic acid 163 g@@g
Exanpl es 164-167 [err] 15 Exanples 162-167 were synthesi zed by Met hod S15.
Exampl e # R group 123 164 pr opi oni ¢ acid
165 butyric acid 166Example301 acetic acid 167
none 5 Exanpl es 8-171 [err]
Exanpl es 168-171 were synt hesized by Method S16. Exanpf e
group 168 _ propi onic acid 10 1
butyric acid 170 acetic acid 171 none
Exanple 172 0 ' NH

y; o OH

H
N\ N (o)
0o
Example 301 was synthesized by Method S67.

Example 302

O
0
i O NH
OH
Q\/l\rn cl o

5 .

Example 302 was synthesized by Method S68.
Examples 303-305
61 ,nrd‘\
Examples 303-305 were synthesized by Method S69. -
10 Example # R group

303 L- Asn
304 L- diaminopropionic acid (alloc)
305 L-lys
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[err] 15 Exanpl e 172 was synt hesi zed by Method S17. 20 124 Exanpl es
173-176 [err WOE9498%6es 173-176 were synt hesi zed by Met hod S18. PERHENG41S
R group 5 173 propionic acid 174

butyric acid 175 acet i.c aqégpl76 none
Exanples 177-180 [err] 10 Exanpl es 177?T§ﬂ’ e synt hesi zed by Method S19.
Exanpl e # R group 177 _ g proproyi c-acid 178
butyric acid 15 - 179 acetic a8id 80
none 20 125 -

NH

OH

ZT

Example 306 was synthesized by Method S70.
' Example 307

J NH I O ¢
OH
' Cl

5
Example 307 was synthesized by Method S71.
Examples 308-309
H
j\ H OH
R o
Br
o)
Examples 308-309 were synthesized by Method S72.
10  Example # R group
308 3- hydroxy benzylamine
309 3-(3-hydroxyphenyl)propargylamine
Examples 310-312

\(dﬁ%‘/()”
R: o)
Br

O

15 Examples 310-312 were synthesized by Method S73,
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Exanpl es 181-184 [err] Exanples 181-184 were synthesized by Method S20. 5

Exanpl e # wo 99/49856 R group 181 pr opi QRieUSYSI0841582
butyric acid 183 acetic acid 184 none
10 Exanpl es 185- 188 [err] Exanpl es 185-188 were synthesized by Method S21.
Exanpl e # Example# R Rewup 15 185 propi oni ¢ acid-
186 310 - bud-yieise b@xﬁﬂyﬂmlrfy acetic acid 188
none 20 12%11 Exanpl es 539 meml err] 5 Exanpl es 189-192 were
synt hesi zed by Method S2
312 3-(3-hydroxyphenyl)propargylamine
5 Examples 313-315
| R
0.l
HN 0]
OH o)
| /"\N OH
N .
Ci
o)
Examples 313-315 were synthesized by Method S74.
Example # R group
313 N-acetylsulfanily] chloride
10 314 2-bromobenzenesulfonyl chloride
315 2-thiophenesulfonyl chloride
Examples 316-317
R
0.l
NH0
OH
OH
y T
Cl
0]
Examples 316-317 were synthesized by Method S75.
15 Example # R group
316 2-thiophenesulfonyl chloride
317 8-quinolinesulfonyl chloride
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Exampl e # R group 189 _ propi onic acid 190

butyric aci owd9d/ae98s6 acetic acid 10 192 PCT/US99/06410
none Exanpl es 193-196 [err] 15 Exanpl es 193- 196 were synt hesi zed by

Met hod S23. Example # - R gru 9 pr opi oni ¢
acid 194 butyric aci%a%ﬁ%sgl&szz _acetic acid 20
196 none 25 127 Exanpl e 197 5 R

0 [err] Exanples 198-201 were synthesized by Method §2$ Exanple #

R group 198 propionic acid 199 HN'S“O butyric
acid 10 200 acetic acid 201 none

Exanpl es 202- 205

OH
OH
Examples 318-322 were synthesized by Method S76.
Example # R group '
5 318 benzenesulfonyl chloride
319 N-acetylsulfanilyl chloride
320 2-thiophenesulfonyl chloride
321 2-bromobenzenesulfonyl chloride
322 2-acetamido-4-methyl-5-thiazolesulfonyl chloride
10 Examples 323-328
Ib\o
HN/L§O
OH
] ” OH
N ol o
(o)
Examples 323-328 were synthesized by Method 577.
Example # R group
323 isobutyl chloroformate
15 324 allyl chloroformate
325 butyl chloroformate
326 ethyl chloroformate
327 isopropyl chloroformate
328 propyl chloroformate

20
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0 [err] Exanples 202-205 were synthesized by Method

S26. 15 W 95185 # R group 202 PCTNS9905410 C
acid 203 - butyric acid 204 o . acetic acid
205 none 128 Exanpl es 206-209 0
[err] Exanpl es 206-209 were synt hesPxeowleb§2oB8hod S27. Exanpl e #
R group 5 206 propionic acid 207 o :
butyric acid 208 acetic acid RY - none 10
Exanpl es 210-213 [err] Exanples 210-213 were synt hesyged by Method S28.
Exanpl e # R group 15 210 propionic acid 211
butyric acid 212 OH acetic acid 213 none
N OH
i ol
' cl
o
Examples 329-333 were synthesized by Method S78.
Example # R group
5 329 isobutyl chloroformate
330 cyclopropyl chloroformate
331 ethyl chloroformate
332 methyl chloroformate
333 2, 2, 2-trichloroethyl chloroformate
10 Examples 334-337
R
B
HN O
OH O
N OH
“ H
- o
cl
o
Examples 334-337 were synthesized by Method $79.
Example # R group
334 butyl chloroformate
15 335 propyl chloroformate
336 ethyl chloroformate
337 methyl chioroformate
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20 25 129 = Exanpl es 214-217 [err] Exanples 214-217 were synt hesized by
Met hod S29. WO 9%/498%6npl e # R group 214 PCT/US99/06410
propi onic acid 215 butyric acid 216

acetic acid 217 - none %O Eﬁagﬁles 218-221 [err] Exanples
218- 221 were synthesized by Method S30. €°Exanmpl e # R group
218 pr opi o }S acid 219 NH,bufyric acid 220

acetic acid 221 none 20 130
. lO o}
. u oH
A ',;] S
~ Br

Example 338 was synthesized by Method S80.
Example 339

O
OH

0
N
QHl/ﬂjl‘\}-lo
Br

Example 339 was synthesized by Method S81.
Examples 340-354

HO o)
H\"/E:ﬁKR
( l _N
. cl
o .

Examples 340-354 were synthesized by Method S82.

w

10 Example # R group
340 L-Ala
341 . L-Thr
342 L-Trp
343 L-azaTrp
15 34 L - Ser(OBzl)
345 L-Asn
346 L-Lys
347 L-His
348 L - Lys(N- e- Ac)
20 349 L-GIn
350 L-diaminopropionic(alloc) acid
351 L-diaminobutyric(alloc) acid
352 L-lys(alloc)

353 L-orn(alloc)
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Exanpl es 222-223 [err] Exanples 222-223 were synt hesized by Method S31.

Exanpl € # woog98s¢ R group 5 222 acet | FCFres9d/06418
none Exanpl es 224-225 [err] Exanples 224-225 were synt hesized by Met hod
S32. 10 Exampl e # R group 224 pr opi oni ¢ acid
225 354 nonel-Byanpl es 226-227 [err] 131 Exanpl es 226- 227
wer e synt hesi zed by Method S33. Exaﬁﬂlh%leﬁtsss-sw R group 226

acetic acid 227 : none

Exanpl es 228-229 [err] Exanpl eLl228-229 were syfx-hesi zed by Method S34. 10
Exanpl e # R group

Examples 355-357 were synthesized by Method S83.

5 Exampie # R group
355 : L-Ala
356 L - His
357 L-Asn

Example 358

H
N

(0
Ly
o N OH
| H
HOU\ﬁ/U\ﬁ/(rC: 0o

10
Example 358 was synthesized by Method S84.
* Examples 359-362
OH o |
L 1@& N
. Ci
Examples 359-362 were synthesized by Method S85.
15  Example # R group
359 1-amino-1-cyclopropane carboxylic acid
360 m-tyrosine
361 o-hydroxytyrosine
362 L-iodotyrosine
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228 acetic acid 229 none Exanpl e 230

Exanpl e 230 Wex9949Rs6hesi zed by Met hod S35. ' [er] 1BOT/US99/06410
Exanpl es 231-237 0 _ ' [err] Exanples 231-237 were synthesized
by Method S36. Exanple # R group 5 231 propyl
chl oroformate 232 - benz§?mgWF3¢%fornate 233

| sopropyl chloroformate 234 net hyl cNHer of of mat e 235

et hyl chloroformate 10 236 but yl jchl orof ormate 237

Bs 238-240 were
%8Proup 238
nnannt aci d 240

3- butenyl chlorofornmate Exangghes 238-240 [errph Ex
synt hesi zed by Method S37. 15 Exanmpl e #

3- hydroxy benzoic acid 239
3- hydroxy benzoic acid Exanf 241“245

0O
Example 363 was synthesized by Method S86.
Example 364
_N
HO 0]
H OH
d Cl ©
5 :
Example 364 was synthesized by Method S87.
Example 365
NH2
OH 0 o
H N
N O
"~ cl
o
Example 365 was synthesized by Method S88.
10 Example 366
H
N
OH o)
N OH
N .
Cl
0O

Example 366 was synthesized by Method S89.
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OH 20 | [err] Exanples 241-245 were

synt hesi zedydyoldssdod S38. Exanple # R group 241 pcT/us99s06410

3- hydroxy benzoic acid 242 2- hydroxy cinnam c acid 133
243 3- chloro benzoic acid 244 i ndol e 5-
carboxylic acid 245 Example36% hi enyl )acrylic acid Exanpl es
246-253 [err] Exanples 246-253 were synthesized by thod;S39. Exanpl e #

R group 246 3- chl orobenzoic acid 3 -
(2- thienyl)acrylic aC|d 10 OH 248 0 - furanacrylic acid

249 3- hydr gxy benzoi c aci d}|250 I ndol e
5-carboxylic acid 251 ' 7 gﬁ¥boxyllc acid 252

benzof uran 4-carboxylic aci i ndol e 6-.carboxylic
aci d Exanples 254 [err] :

Example 367 was synthesized by Method S90.

Example 368
H
—N
/
OH 0]
H
q Y
N . o)
ci
o)
5 .
Example 368 was synthesized by Method S91.
Example 369
0 NHz
Example 369 was synthesized by Method S92.
10 Examples 370-371
NH2
: o o
P oH
N
: !
R” cl
Examples 370-371 were synthesized by Method S93.
Example # R group
370 3 - hydroxybenzoic acid
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Exanpl es 254 were synthesized by Method S40. Exanpl es 255-256 Exanpl es

255- 256 wer e V¥QAY#A8E6 zed by Met hod S41. [err] Exanple # PCT/US99/06310
group 255 L- Ala 256 L - Thr 134
Exanpl e 257 anpl e 257 vvasbés,}énllcgg i zed by Method $S42. [err]
Exanpl es 258-259 [err] 5 Exarrpf’es 58- 259 were synthesized by Method S43.
Exanpl e # R group 258 Examples 372-375 2-t hi ophene carboxylic
acid 259 3- hydr oxybenzoi c acid 10 NHp
Exanpl es 260-261 [err] Exanpl es 260-261 were synthesized by Method S44.
Exampl e # R group 260 : o gS¥ydroxybenzoic acid 15
261 2-t hi ophene carboxylic I d z_in(‘)prl4 es 262-263 [err]
R/ H Ci
Examples 372-375 were synthesized by Method S94.
5 Example # R group
372 furylacrylic acid
373 . 3-(2-thienyl)-acrylic acid
374 3 - hydroxybenzoic acid
375 benzoic acid
10 Examples 376-377
0]
OH
H N
/N
R Y cl
Examples 376-377 were synthesized by Method 595,
Example # R group
376 3 - hydroxybenzoic acid
15 377 3-(2-thienyl)-acrylic acid
Example 378
H
2
OH fo)
OH
N
H
@\/N o
NO,

o
Example 378 was synthesized by Method S96.
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Exanpl es 262- 263 were synthesized by Method S45. Exanple # R

group 20  ywe8d40856 . benzoic acid 135 263 PCT/US99/06410

2-t hi ophene carboxylic acid Exanpl es 264-265 Cl L [err]
Exanpl es 264- 265 were synt hesized by Method S46. 5 Exanpl e # R
group 264 3- hydr oxyb&naople 32%ci d 265

2-t hi ophene carboxylic acid Exanpl es 266-267 [err] N]-% Exanpl es 266- 267
wer e synt hesi zed by Method S47. Exanple # group 266

3-(2-thienyl)-acrylic acid 264 rylic acid Exanpl e
268 NH2 Exanpl e 268 was synt !jESi zed by Met ho ol [err] 136
N o
o
Example 379 was synthesized by Method S97.
Examples 380-383

?H o
H
N

5
Examples 380-383 were synthesized by Method S98.
Example # R group
380 L-Trp
381 L- Asn
10 382 L- dapa(alloc)
383 L-Lys

Example 384

NH
. o)
"OH o)
jsans
o Cl
Example 383 was synthesized by Method $99.
15 Example 385

5oty

Example 385 was synthesized by Method S100.
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Exanpl e 269 Exanpl e 269 was synt hesized by Met hodo S49. [err]

Exanpl es 270wW&ydo/{98s56r | Exanpl es 270-271 were synt hesized by MRCTHUSHAG410
Exanpl e # R group 270 : 3- hydroxybenzoic acid 271
2- thiophene carboxylic acid 10

Exanpl e 272 NH2 [err] Exanple 272 was SyAMRESP&ed by Method S51. Exanpl es
273-275 0 J[err] 15 Exanpl e@H273- 275 were synt hegi zed by: Met hod S52.
Exanpl e #R group 137 273 Al a P74 H L-
Asn 275 S L- di O QHExanpl e 276 NH2
[err] Exanple 276 was synthegj '

: . OH
Example 386 was synthesized by Method S101.

Example 387

OH ' 0]
_ NJ\“,OH
H
(@]
]
0

5

Example 387 was synthesized by Method S102.

Example 388

(o) .
OH
b
HO o) (0
\O/ ~"o _ cl

Example 388 was synthesized by Method S103.

10 ' Example 389

NH2>

OH c O ' o
QY
N
: o
o) c
OH

Example 389 was synthesized by Method S104.
Example 390
2

 NH
HO c o 0
8
0 "0 ci

15 Example 390 was synthesized by Method S105.
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Exanpl es 277-282 R Exanpl es 277-282 were synthesized by Method S54.

[err] 10 whsssgse # R group 277 BAO$YREA02-
carboxylic acid 278 2- furoic acid 279 _ - 2-
pyr azi necar boxylic acid 280 3- net hyl thiophene 2-
carboxylic acid 15 281 ‘Example 391 net hyl 2- furoic acid 282

3- chloro thiophene 2- carboxylic acid Exanpl e 283 [eﬁﬁ% Exanpl e 283 was
synt hesi zed by Method Sb55. 138 Exanpl es 284- 285 [efr Exanples 284- 285

wer e synt hesi zed by Met hod S56. Exanple # c group 5 284
L- Ala 285 L- Asn Exanpl es 586 287Y[ err L Exanpl es 286- 287

wer e synt hesi zed by Method S57. 10 Exa R group

- Example 391 was synthesized by Method 5106.

Example 392
ct O
N OH
HO o) :
5 F
Example 392 was synthesized by Method §107.
Example 393
NK>
0O c
I H OH
OH
Example 393 was synthesized by Method S108.
10 _ Example 394
NH2

o

5 A

Example 394 was synthesized by Method S109.
Example 395

NH,
OH 0 /¢o
OH
N
N
@v\biL o
OH
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286 L- di am nopropionic acid (al oc) 287
L- Lys ExanpWes992886289 15 Exanpl es 288-289 were synt hesi zeRCTYSI6HEd
S58. [err Exanple # R group 288 L-

dlanlnoprop|€n|c§%§édaé &pg%d%gzgﬂgdswgthOd <50, L- Lys Exanple 290 [err]

139 Exanpl es 291-292 HN [err]
Exanpl es 291 292 were synt hesi zed by Miixamngle386). 5 Exanpfe # R
. group 291 2- fural dehyde 292 3- nethyl 2-
fural dehyde Exanpl es 293-294 [err]” 10 Exanpl es 293-294 were synt hesi zed
by Method S61. Exanple # oH R group 493, 2-
fural dehyde 294 3- net hyl aI hydgH
' N
H
o)
Example 396 was synthesized by Method S111.
5 _ Example 397"
NH,
o)
OH
Example 397 was synthesized by Method S112.
Example 398
NH,
o)
_OH
(o)
10 Example 398 was synthesized by Method S113.
Example 399
NH
OH
o

Example 399 was synthesized by Method S114.

155



Exanpl es 295-296 15 0 [err]
Exanpl es 2990 d§)fuser € synt hesi zed by Method S62. Exanple # perusoonssi®
group 295 6- am nonet hyl benzofuran 140 296 .

4- am nonet hyl benzofuran Exanpl e 297 [err] Exanple 297 was synthesi zed by
Met hod S63. 5 Example 400 Exanpl e 298 [err]
Exanpl e 298 was synt hesi zed by Method S64. Exanple 2 [err] [err] 10
Exanpl e 299 was synt hesi zed by Method S65. Exarrpl e 3 [err] Exarrpl e 300
was synt hesi zed by Method S66. 141 .

OH
Example 400 was synthesized by Method S115.
Example 401
O 0O

: : NH
H I 0
N OH
H
o
Cl

5
Example 401 was synthesized by Method S116.
Example 402
NHz
O
OH
o)
Example 402 was synthesized by Method S117.
10 Example 403
NH
_OH

Example 403 was synthesized by Method S118.
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Exanpl e 301 5 0 ~[err]
Exanpl e 302 was9osgsashesi zed by Met hod S68. Exanpl es 303- 305 BEXRGEE29/06410

303-305 were synt hesi zed by Method S69. 10 Exanpl e # R group
303 L- Asn 304 L- di am nopropi onic acid
(all oc) 305 L- |ys 14Fxampledfhy| e 306 Exanpl e 306 was

synt hesi zed by Met hod S70. [err] Exarrpl &-3Q7 ferr] Exanples
308- 309 were synthesized by Method S72. 10 8p| e R group
308 3- hydroxy benzyl an ne 309 '

3- (3- hydr oxyphenyl ) pr opar gyl am ne Exanpl es 310- 312 karr] 15 Exanpl es
310- 312 were synthesized by M

OH

N

H

0
OH
Example 404 was synthesized by Method S119. _
Example 405
TN
0 =

Example 405 was synthesized by Method $120.

Example 406
NH2

Example 406 was synthesized by Method S121.
10 _ Examples 407-416

Socler

Examples 407-416 were synthesized by Method 5122,
Example # R group
407 3-methoxybenzyl bromide
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Exanpl e # R group 310 3- flouro benzylam ne 311

benzyl ami Rgp Jolsbgss 3- (3- hydr oxyphenyl ) pr opar g9ypcahs¥9/08410

Exanpl es 313-315 R [err] Exanples 313-315 were synthesized by Method S74.
Exampl e # R group 313 N-acetyl sul fanilyl chloride

10 314 408 3-broprmey) dremédeesul f onyl chl ori de 315

2-t hi ophenggul f onyl chl or m@gﬁ;{gﬁ 7RO

[err] Exa ﬁ)I%es 316- 317 vvedrg'gsynth Si egljogm thod S75. 15 Exanpl e #

R group 31 5-bromoy @B‘ﬁ'@esul fonyl chloride 317 '

8- quinol i ngqul fonyl chl ord-slemddéxanenifta Pl es. 318- 322 [err] Exanpl es 318- 322
wer e sgnt hf%l zed by Met had ,S76.

3-nitrobenzy! bromide
413 : "~ 3-cyanobenzyl bromide
414 5-bromomethyl—furan—2—carboxyhc acid ethyl ester
415 5-bromomethyl-furan-2-carboxylic acid ethyl ester
416 3-bromomethyl benzamide
10 Examples 417-423

R« NH
OH 0O o)
H H
N
' Br

Examples 417-413 were synthesized by Method S$123.

Example # R group

417 1-aminonaphthalene.
15 418 ' ' 2-cyanoaniline

419  3-cyanoaniline -

420 2-fluoroaniline

421 3-fluoroaniline

422 4-fluoroaniline
20 423 3-methoxyaniline

| Examples 424-436
R\ NH

(o)

OH (0]
_ OH
N
@\, N : 0
' ' Cl

Examples 424-436 were synthesized by Method S124.

Example # R group
25 424 2-(aminomethyl)pyridine
425 3-fluorobenzylamine
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Exanpl e # R group 5 318 benzenesul f onyl

chl ori de 318vo 99/49856 N-acetyl sul fanilyl chloride 320 FCT/US99/06410
2-t hi ophenesul fonyl chloride 321 2- br onobenzenesul f onyl
chloride 32 - t am do- 4- met hyl - 5-t hi azol esul f onyl
Chl ot de 1o b f’mg 7 Exanpl es 323-328 [err]
Exanpl es 3287328 were syntdglamined by Met hod S77. Exanple # - R
group 323 , pheRkkY ¥hieh! or of ormate 15 324
allyl chloroformate 325 L butyl chl oroformate 326
ethyl chl or&Pormate 327  histamine _ i sopropyl chl oroformate 328
propyl ehl ogagf ormate 20 lAbfluorodaiigylathing 329- 333 Exanpl es 329- 333 were
synt hesi zed by Method S78. er,r] Exanple # R group 5
329 431 i sobut3reRRYER 330 : cycl opropyl
chl or of or magaz 331 4-aminobenzydrhine chl or of or mat e
| 433 " 2-aminobenzylamine
434 2-[1, 3)Dioxan-5-yl-ethylamine
10 435 piperonylamine
436 aniline
Examples 437-440
o NH
OH 0]
N OH
H

Ci

Examples 437-440 were synthesized by Method S125.

15 Example # R group
437 ‘toamyl amine
438 4-(aminomethyl)pyridine
439 2-[1, 3]Dioxan-5-yl-ethylamine
440 aniline
20 Examples 441-443
oM.
Y R
H 0O
H
H p
N ol o)
O
Examples 441-443 were synthesized by Method 5126.
Example # R group
441 o- toluidine
25 442 allyl amine
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332 met hyl chl orof ormate 333 2, 2,

2-trichl or apblbykessé! or of ormate 10 PCT/US99/06410
Exanpl es 334- 337 Exanpl es 334-337 were synthesi zed by Method S79.
[err] Exanple # R group 334 butyl chl oroformate
15 335 48 PIPEIAMIng h| or of or mat e 336 ' et hyl
chl orof or mat e 337 Meckbiplesdah @50f or mat e 146 Exanpl e 338
[err] Exanple 338 was synthesized by Method S80. ExanplLe 339 [err] 5
Exanpl e 339 was synthesized by Method S81. Exanpl es 340-354 0 [er]
Exanpl es 340-354 were synthesized by Method S82 10 HNExanple #
R group 340 L - Ala 341 O L - Thr 342
L- Trp - : 0 : :
HO °
o
Examples 444-459 were synthesized by Method S127.
5 Example # R group
444 propylamine
445 3-(aminomethyl)pyridine
446 4-(aminomethyl)pyridine
447 2- methylbenzylamine
10 448 3- methylbenzylamine
449 4- methylbenzylamine
450 (S)-(-)-a-methylbenzylamine
451 2-(aminomethyl)pyridine
452 ~ 2-fluoro benzylamine
15 453 3- fluoro benzylamine
454 4- fluoro benzylamine
455 3- chloro benzylamine
456 4- chloro benzylamihe
457 4- methoxy benzylamine
20 458 1- naphthalenemethylamine
459 benzylamine

Table 3 provides biological assay data for the compounds prepared by the methods
described above. Data is provided for two assay formats: the forward format of LFA/ICAM assay
(PPFF) and the PLM2 antibody capture format of LFA/ICAM assay (PLM2).

25 Table 3
PPFF and PLM2 assay data for exemplary compounds
Example # PPFF(uM) PLM2(uM)
1 0.149 0.028
2 0.035
30 3 0.069
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343

345

L-H s 348
L-d n 350

L- di am nobut
L-orn(all oc)

Exanpl es 35% 357 were synt hesi zed by Method S83. 5 gp4fxanple #

R group 355

L -

aza Trp 15

WO 99/49856 |- Asn 346

4
e/ri c(alloc) acid 352

147

354

L - Lys(N- e- Ac) 20

344

L -

Lys

349

L- di am nopr opi oni c(al | oc)

L -

Al a 356

L-

448

L
347

id 351
(alloc)

- Ser(0Bzl)
PCT/US99/06410

353

L- Tyr Exar@¥8s 355-357 [err]

L -

H s 357

L - .Asn Exarpl e 358 [err] Exanple 358 was synt hesi'zéhpoéy- Met hod S84.:

Exanpl es535% 362

10

15

20

30

9
10
1
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41

161

0.021

0.033 .

0.003
0.065
0.029
0.064
0.024
0.010
0.011
0.036
0.010
0.037
0.029
0.023
0.019
0.072
0.012
0.019
0.021
0.008
0.092
0.055
0.064
0.014
0.047
0.023
0.078
0.069
0.013
0.038
0.013
0.021
0.076
0.098



[err] Exanples 359-362 were synthesized by Method S85. 15 Exanpl e #

R group 35S$y0 99/49856 1- am no- 1- cycl opr opane car boxyl i gerrossosane
mtyrosine 361 o- hydr oxyt yr osi ne 362 .
L-i odotyrosi ne 148 Exanpl e 363 Exanpl e 363 was synt hesi zed by Met hod
S86. 2 [err] Exanple 364 [err] 5 Ex&¥6l e 364 was synt hesi zed
by Method $7. Exanple 365 NH2 [err] 149 Exanpl geg67 NH2 [err]
4 ' - o . 0.095
45 0.059
5 46 0066
7 . _ - ) 0,070
48 - : 0.046
49 : 0.038
50 0.052
10 51 0.056
52 ' 0.050
53 0.094
54 | 0.014
55 0.047
15 56 0.052
57 0.036
58 0.080
59 0.066
60 0.078
20 61 0.052
62 0.046
63 0.062
64 0.055
65 0.044
25 66 0.072
67 0.046
68 0.071
69 0.084
70 0.088
30 71 0.040
72 0.063
73 0.063
74 - 0.087
75 0.011
35 76 0.010
77 0.017
78 ' 0.031
79 0.033
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Exanpl e 367 was synt hesi zed by Method S90. Exanple 368 [err] 5 Exanple 368
was synt hesi MQ994983¢t hod S91. Exanpl e 369 Exanpl e 369 was syn’t’ﬁyyggﬁé%“ﬂ’y
Met hod S92. [err] 10 . -

Exanpl es 37Qp371 NH2 O [err] Exanpl es 370-371 vvere'%\bgé hesi zed by Met hod
S93. Exanple # R group 370 "3 - hydroxybenzoic

acid 150 871 benzoi c acid Exanplo®88 372-375 NH2 [err]
Exanpl es 37232375 were synthesized by Method S94. 5 ggofxanple #
R group 372 furylacrylic acid 373
"3-(2-thieny®-acrylic acid 374 3 - 999&ir oxybenzoi c acid
5 8 ' 0.001
85 i 0.003
86 | 0012
87 0.009
88 0.005
10 89 0.004
90 0.021
91 0.004
22 0.066
93 : 0.024
15 94 0.002
95 0.006
% 0.070
97 . 0.042
98 0.033
20 99 0.046
100 0.031
101 0.022
102 . 0.025
103 0.044
25 104 0.044
105 0.004
106 0.026
107 : 0.087
108 0.021
30 109 0.026
110 0.052
111 0.007
112 _ 0.036
113 0.086
35 114 0.018
115 0.073
116 0.026
117 0.045
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375 benzoic acid 10
Exanpl es. 3WWo39/498561 Exanpl es 376-377 were synt hesi zed by Met poRusS®hoes10

Exanpl e # L R group 376 3 - hydroxybenzoic. acid
15 377 3-(2-thienyl)-acrylic acid Exanple 378 Exanpl e
378 was syhthesized by Method S96. [err] 1510031 Exanple 379 NH2
Exanpl e 37%19nas synt hesi zed by Met hod S97. - odzerr] Exanples 380-383 H
05 Exaan%& 380- 383 wer e synt hesi zed by Met hod 89§64Exanple : R
group 380 L- Trp 381 L- Asn 10 382
L- dapa(al f2ic) 383 : L- Lys Exanpl e0.0384 NH2
5 122 _ : 0.050
123 . : . 0.054
124 : : 0.035
125 0.058
126 0.033
10 127 ' 0.017
128 0.035
129 0.029
130 0.036
131 0.025
15 132 0.057
133 : 0.020
134 ' 0.053
135 0.021
136 . 0.029
20 137 0.039
138 . : 0.071
139 . ' 0.064
140 : 0.023
141 ' 0.068
25 142 0.074
143 ' 0.031
144 0.093
145 ' 0.004
146 0.004
30 147 - 0,004
148 0.004
149 0.004
150 ' 0.004
151 0.004
35 152 0.004
153 0.003
154 ' 0.003
155 0.006

164



[err] Exanple 383 was synthesized by Method S99. 15

Exanpl e 385 WO 1948856l ¢ 385 was synt hesi zed by Met hod S100. PCT/US29/063101 52
Exanpl e 391 NH2 Exanpl e 391 was synt hesi zed by

Exanpl e 386 [err] 153
Met hod SlOG.lsgxarrpI e 392 [err]

Exanpl e 395 was sy,

S110. Exanple 396 NH2 Exanpl e 396 was synt hesi zed by~

10

15

20

&

30

165

esi zed by Met hod
thod SilII.

-

157 0.007
158 0.004
159 0.017
160 0.004
161 0.004
162 0.004
163 0.005
164 0.012
165 0.015
166 0.018
167 0.017
168 0.012
169 0.006
170 0.007
171 0.011
172 0.037
173 0.010
174 0.004
175 0.005
176 0.011
177 0.006
178 0.011
179 0.009
180 0.011
181 0.016
182 0.011
183 0.013
184 0.016
185 0.016
186 0.015
187 0.017
188 0.018
189 0.018
190 0.016
191 0.016
192 0.029
193 0.014



5 Exanpl e 397 155

[err] E)me 0 [err] Exanpl e 404 [err] 157 408
3- br onobenzy {‘)rgrgnpde 409 _ 3, 5-dinmet hoxybenzy ¢ /}1%9%/03%10
5-bronoval eronitrile 411 6- bronochexanenitrile 5 412
3-nitrobenZ$4 broni de 413 3- cyanobe®@i2l broni de 414

5- brononet hed - f uran- 2-carboxylic acid ethyl ester gd3 -

5-brom)metR -furan-2-carboxylic acid ethyl ester 0416

3- br onomet benzami de 10 : - 0019 Exanpl es
417423 [erng7 0.017 o
5 198 _ _ . . 0.019
199 - . . 0,029
200 - 0.018
201 0.013
202 0.023
10 203 ©0.037
204 0.025
205 0.082
206 0.023
207 0.062
15 208 0.021
209 0.053
210 0.022
211 0.019
212 0.016
20 213 0.035
214 0.028
215 - 0.027
216 0.022
217 0.031
25 218 0.018
219 0.018
220 0.016
2 0.042
222 0.021
30 223 0.035
224 0.026
225 0.029
226 0.025
227 0.034
35 228 0.018
229 0.026
230 0.016
231 . 0.003
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Exanpl es 417413 were synth.fized by Method S123. Exanple # R group

417 - W0 99/498%6 ani nonapht hal ene 15 418 PCT/US99/06410
2- cyanoaniline 419 3-cyanoani |l i ne 420
2-fluoroanil jy3e 421 3-fluoroaniline 4 5
4-fluoroaniline 20 423 3- met hoxyani'T1T'he Exanpl es 424-436
NH [err] Exaf#8l es 424-436 were synthesized by Methodo.®124. Exanple #
R group 25 23424 2- (am noret hyl )pyri?b@_e 425
3-fluorobenzyl am ne 158 = 426 - benzyl anm ne 427
al lyl ami ne 4 _ phenet hyl ami ne 429 0.002
hi stam ng 5 236430 4-fl uorobenzyl am ngog31l
3- et h(?xypheggt hyl-am ne 432 | 4- am nob&gogyl am ne
- 238 0.099
239 0.180 _ 0.053
240 0.085
10 241 0.053
242 0054
243 0.082
244 0.077 ' 0.078
245 0.058 0.164
15 246 0.067 0.059
247 | 0.022 0.034
248 0.027 0.026
249 0.030
250 . - 0.034
20 251 0.038
252 . 0.060
253 0.014
254 0.094 0.036
255 0.042
25 256 0.076
257 0.042
258 0.038
259 0.049
260 0.071
30 261 0.052
262 0.075
263 0.066
264 0.093
265 0.045
35 266 0.046
267 0.021
268 0.019
- 269 0.046
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433 2- am nobenzyl am ne 434 2-11,

3] Di oxan- 5-wo9shdggé am ne 10 435 pi per onyl apgdrOssdAfRa10
ani | i ne Exanpl es 437440 Exanpl es 437-440 were synthesized by Met hod 8125
15 Exampl e # R group 437 : soanmyl am ne 438
4- (am norretzﬁyl )pyridine 439 2-11, (BQSEJi oxan- 5-yl - et hyl ant ne
440 aniline 20 6 - Exanpl es
441- 443 [er;J Exanpl es 44_1 443 were synthesized by ?\%t hod S126. Exanple #
R group 44% o- tohildine 25 =~ 442 0.080 : al lyl
am ne 159 273 443 propyl am ne Exanp@g 444- 459 Exanpl es
444- 45 21;4 synt heS| zed by Method S127. ' | O.Jogrr] 5 Exarrpl e #
R group 44 propyl am ne 445
3- (‘am nonel¥yl ) pyri d| ne . 0.006
276 . 0.012
277 0.003
278 0.002
10 279 0.004
280 0.007
281 0.004
282 0.024
283 0.092
15 284 0.093 0.079
285 | 0.064
286 0.014
287 0043
288 0.023
20 289 0.074
290 0.009
291 ' 0.007
292 0.015
293 0.083
25 294 0.100
295 0.047
296 0.017
297 0.028
298 0.009
30 299 0.016
300 0.074
301 0.025
302 0.023
303 0.005
35 304 0.003
305 | 0.015
306 0.004
307 0.004
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446 | 4- (am nonet hyl ) pyri di ne 447 o 2-

met hyl benzy| W1 9949856 448 3- met hyl benzyl an RCYY$p9/06410
4- met hyl benzyl am ne 450 (S)-(-)-a-nmethyl benzyl am ne 451

2- (am nomet kyd ) pyri di ne 452 0.061 2- fluoro benzyl am ne 15 453
3- fluoro benzyl am ne 454 ] 4- fluoro benzyl am ne 455

3- chloro béM2yl ami ne 456 4- chloro B®6zyl ani ne 457

4- met hoxy kewmzyl am ne 20 458 ¢ 082 1- napht hal enenet hyl am ne
459 benzyl am ne Tabl e 3 provi des bi-ol ogi cal assay data for -

t he conpoundd! prepared by the n@Phdbds described above. Data is provided for
two assay fatsmts: the forward format of LFA/ I CAM agggy (PPFF) and the PLM2
ant i body _calgaure format of LFA/I CAM assay (PLM2). 25 :

Tabl e 3° PPFEind PLM2 assay data for exenpl ary conp88s Exanple #
PPFF(14M) 314 - PLM2(pM 1 0028 0. 149
0.028 2 315 0.037 0. 035 30 3
0. 069 160
316 0.030
10 317 0.055
318 0.031
319 0.023
320 0.007
321 0.020
15 322 0.011
323 0.036
324 0.042
325 : 0.056
326 0.042
20 327 0.070
328 0.074
329 0.033
330 0.009
331 0.027
5 332 0.057
333 0.090
334 _ 0.072
335 _ 0.096
336 0.066
30 337 0.079
338 ~ 0.060
339 : - ©0.020
340 _ 0.014 0.006
341 0.031
35 342 0.057 0.004
343 0.030
344 0.183 0.053
345 0.019 0.004
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013 6 .

004

. 033
. 065
. 064
. 010
. 036
. 037
. 023
.072-
. 019
. 008
. 055

5

10
12
14
16
15

20
?

4
26
25
30

10
15

20

30

35
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346
347

i

349
350
351
3538
353
354
355
356
357
358
359
360
361
362
363
364
365
366
367
368
369
370
371
372
373
374
375
376
377
378
379
380
381
382
383

0.071
0.044
0.090
0.042
0.027
0.067

0.100
0.068
0.057
0.230

0.014
0.087

0.055
0.055

0.078
0.016

170

0.004
0.023

0.005

0.032

0.042
0.074
0.008
0.094

0.023
0.032
0.016
0.018
0.018
0.005

- 0.010

0.035
0.024
0.062
0.020
0.043
0.019
0.025
0.037
0.013
0.021
0.021
0.040
0.061
0.051
0.007
0.010
0.096
0.035
0.012
0.060

0.038 5

OpErbs96/06410
0.021 9

O 0000 OO0OO0O

003
029

. 024
. 011

. 029
. 019
. 012
. 021

. 064

11
10 13
15
17
0.010 19
21
20 23
25
27
0.092 29
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O000000O0O00O0OW

0.014 32

047 30 - 33VO0 99/49856 - PCTOUS9%/06110
078 35' 0.069 36 .
'8}3 8: 822 i’g‘ > 0.046 0.018 0.076 41
.098 161 389 0.070 0.048 : 0. 046 43
. 098 44 386 0.030 0. 095 45
.059 5 46 0. 066 47
070 48 387 0.098 0.043 0. 046 49
.038 505 388 0.050 0.052 10 51
056 52 . : - 0. 050 53
. 094 389 0.054 0.010 |
390 o _ " 0.079
391 0.007
392 _ 0.025
10 393 : 0.003
394 ” 0.012
395 0.006
396 0.062
397 0.005
15 398 0.015
399 _ 0.002
400 0.007
401 0.002
402 0.004
20 403 0.009
404 0.002
405 0.001
406 0.022
407 0.045
25 408 0.071
409 0.054
410 0.065
411 0.055
412 ' 0.074
30 413 | 0.051 ' 0.045
414 _ 0.087
415 0.059
416 0.036
417 0.086
35 418 0.056
419 0.079
420 0.015
421 0.056

171



IS

. 047

036

. 066
. 052
. 062
. 044
. 046
. 084
. 040
. 063
. 011
. 017
. 033

15
58
60
62
64
25

68
70

35
78
162

10

15

20

30

35

‘WO 99/49856

422

423
88

425
426
475
428
429
430
431
432
433
434
435
436
437
438
439
440
441
442
443
444
445
446
447
448

449
450
451
452
453
454
455

456
457

459

0.083

172

0.083
0.032
0.038
0.082

0057
0.044

0.029
0.094
0.070
0.070
0.070
0.046
0.050
0.074
0.011
0.034
0.082
0.089
0.068
0.015
0.006
0.010
0.041
0.029
0.020
0.085
0.094
0.071
0.061
0.030
0.040
0.056
0.046
0.071
0.064
0.036
0.083
0.058

0.014 55

PCT/US9D6#2 57

oleoloNe)

o oleoloNe)

080

. 078
. 046
. 055

. 071
. 088
. 063
. 087

. 031

59
20 61

63

65

0.072 67
69 |
30 71

73

75

0.010 77
79
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008
006
003
009
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. 024
. 006
. 042
. 046
. 022
. 044

82
5
86
88
90
92
15
96
985
100
102

10

15

20

0. 005 81

WO 99/49856 0. OBGTAI$99/06410
84 - . - 0.001 85
WHAT IS CLAIMED IS: 0.012 87

: 0.005 10 89
1) A method of treating or ameliorating an immune or inflammator§ .r&pans® dr disorder

giﬂ a mammal mediated through the CD11/CD18 family- of cellular adhesionomglggﬂeg %WS%

administrating to the mammal a therapeutically effective amount of a compo@idOreprgsented by

. 0.033 20 99
structural fomula @ - 0.031 101
0. 025 103 -
D L B
@

where
D is a mono-, bi-, or tricyclic saturated, unsaturated, or aromatic ring; each

ring having 5-, 6- or 7 atoms in the ring where the atoms in the ring are carbon or from
one to four heteroatoms selected from the group

nitrogen,

oxygen, and sulfur, where any carbon or sulfur ring atom may optionally be

oxidized, each ring substituted with 0-3 Rd;

L is a bivalent linking group selected from the group

32 ,
4 f— 2
(s 2

where

L! is selected from oxo (-O-), 5(0),, C(=O), cR'RY, CRY, het, NR™ and N,

12 is selected from oxo (-O-), $(0),, C(=0), C(=N-0-R%), CR’R%, CR, het, NR" and N,

L2 is selected from oxo (-0-), 5(0) , C(=0), C(=N-0-R%), CR’K’, CR?, het, NR" and N,

1% is absent or is selected from oxo (-O-), S(0),, C(=0), C(=N-0-R%, CR*R¥, CR?, NR® and N, and
L5 is absent or is selected from oxo (-O-), S(_O)s, C(=0), CRSRSI, CRS, NR" and N, provided that

only one of Rl i may be het and that when one of Ll L3 is het the other L1 - L° may be absent,
where |
RLRY, B2 R%, % k%, R kY, R® and
V-W,

each are independently selected from R?, R® and U-Q-

173

[N IIIjI [N



OOO0OO0OO0O0O0OO0OO0O0OON

ol

004
087
026
007

. 086
. 073
. 045
. 077
. 055
. 054
. 058

104
106
108
110
112
35

116
163
120

124
226

10

15.

20

0. 044 105

WO 99/49856 REX70s90/06410
: : : - 0.021 30 109

0.052 111

opffzauy, R2 and R2 separately or together may form a saturated unsaturatedoor(;;)’&u%:l' gfgi 115

ring with B through a substituent RP on B, the fused ring contammg 5, 6 or 7 atdnsQR ﬁlel'ﬂaz and

]HB 0.031 119
optionally containing 1-3 heteroatoms selected from the group O,Sand N, whepp iy 5 o_fﬁmay

optizgally be oxadized; - 0. 050 123
& 0. 035 125
optzonally, R and R separately or together and R? and R separately or to@th@ﬂﬂtay form a

saturated, unsaturabed or aromatic fused ring with D through a substituent Rd on D, the fused ring
containing 5, 6 or 7 atoms in the ring and optionally containing 1-3 heteroatoms selected from the
group O, S and N, where any S or N may optionally be oxidized;

also optionally, each R™-R> , NR™ or N in L- L together with any other R~ R”, NR® or N in L-
1 may form a 5, 6 or 7 member homo- or heterocycle either saturated, unsaturated or aromatic

optionally containing 1-3 additional heteroatoms selected from N, O and S, where any carbon or

sulfur ring atom may optionally be oxidized, each cycle substituted with 0-3 Rd ; and where s is 0-2;
B is selected from the group -

KY;\J NG

(RP)n

and

where -

S
O is a fused hetero- or homocyclic ring containing 5, 6 or 7 atoms, the ring being unsaturated,
partially saturated or aromatic, the heteroatoms selected from 1-3 O,Sand N,

Y, is selected from CH and NR%

nis 0-3:
G is selected from hydrogen and C l-C 6alkyl, optionally G taken together with T may form a C3-

C 6cycloalkyl optionally substituted with -V-W;

T is selected from the group
anaturally occurring a-amino-acid side chain,
and U-Q-V-W;
U is an optionally substituted bivalent radical selected from the group
C l‘c 6a1ky 1’
C O-C 6alkyl—Q,

R
174

O
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053
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004
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127
129
131
133
135
20
139
141
143
145
30
149

151 .

153

10

15

20
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30

WO 99/49856
C2-C 6alkenyI-Q, and
137
C2-C 6alkynyl-Q.

]9117 absent or is selected from the group

where the substituents on any alkyl, alkenyl or alkynyl are 1-3 Ra;

-O-,
-S(O)s-,.

-SOZ-N(RR)-,

NE)-
NR")-C(=0)-,
NER")-C(=O}-N®")-,
NER™-C(=0)-0-,
-N(R“)-soz-,

-C(=O)-,

-C(=0)-0-,
~het-,

-C(=O)-N(R"Y-,
-O-C(=OyNER")-, -

-PO(ORS)O- and
-P(0)O-;

where

sis 0-2 and

0.017 128
0. (POX/YS49/06410
0.025 15 132
0.020 134
0.021 136
. 0. 039 138
0. 064 140
0. 068 25 142
0. 031 144
0. 004 146
0.004 148
0. 004 150
0.004 35 152
0. 003

het is a mono- or bicyclic 5, 6, 7, 9 or 10 member heterocyclic ring, each ring containing 1-4
heteroatoms selected from N, O and S, where the heterocyclic ring may be saturated, partially
saturated, or aromatic and any N or S being optionally oxidized, the heterocyclic ring being

substituted with 0-3R";
V is absent or is an optionally substituted bivalent group selected from

h

Cl—C 6alkyl,

C O-C 6alkyl-C 6—C10aryl. and

C D-C 6alky-het;

* [ L M S *

175



154 0. 003 155

0. 006 164 wo dsifbsss PCT/US99/064160°
157 . | 0.007 158 :
0. 004 159 0.017 5 160
0.004 161 where the substituents Ikyl are 1-3 R? bsti -
0 004 163 ere the substituents on any alkyl are a:nd the substituents ox:\ any%.r@%gh%g%l _
0.012 10 165 38% 0.015 166
0.018 167 .. . 0:017 168 :
0.012 169 Wisselected fromthegroup | 0.006 15 170
0.007 171 hydrogen, 0.011 172
0.037 173 - = - - 0.010 174
0.004 30 175 OR, S 0.005 176
0.011 o m :

SR™,

NR'RY,

NH-C(=0)-O-R®,

NH-C(=0)-NR"RY,

10 NH-C(=0)-R,
S
NH-SO_-R’,
NH-soz-NR“R“',

NH-SOZ-NH-C(=O)-RC,
NH-C(=0)-NH-SOZ-RS,

15 C(=0)-NH-C(=0)-O-R",
C(=0)-NH-C(=0)-R",
C(=0)-NH-C(=0)-NR"R",
C(=0)-NH-SOZ-RS,
C(=0)-NH-502-NR"R“',

20 C(=S)-NR"R",

S
SO-K’,
S
50,-0-K’,
soz-NR“R“',

SOZ-NH-C(=O)-0-RC,

25 soz-NH-C(=0)-NR“R“',

* c L M S *
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011 181
011 183
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. 015 187
. 018 189
.016 191
. 029 193
99/ 49856

O00O0O0O0O0O

195
0.019 1%
0. 019

10

15

Ra is Ra or Ra

WO 99/49856

SOZ-NH-C(=O)~RC,

0-C(=0)-NR"R",

O-C(=0)-R°,

PCT/ US99/ 06410 1 %C(=O)—NH—C(=O)—RC,

CLCG(»JH%SOEJPand

so
O’SOZ‘R ?

R is selected from

C(=0)-RZ,

C(=0O)-H,

CHL(OH) and
CH,0-C(=0)-C,-C,alkyl;

”

R? is selected from the group

hydrogen,

halo(F. CI, Br, I),
cyano,

isocyanate,

carboxy,

carboxy-C l-C 1 lalkyl,

amino,
amino-C 1 -C 8alkyl.
aminocarbony],
carboxamido,
carbamoyl,
carbamoyloxy,
formyl,
formyloxy,
azido,

nifro,
imidazoyl,
ureido,

thioureido,

R Y 0

subsitiuted with 1-3 R? ; where

177

0.016 196

0.006 178

. BOD/USRI/064130

0

0.016 182
- 0.013 184

0. 016 186

-0.017 188

0.018 35 190

0.016 192

0.014 165 WO

0.012
0.017 5 198
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025
023
021
022
016

. 028
. 022
. 018
. 016
. 021
. 026

205
207
209
211
20

215
217
319
221
30 -
225

10
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WO 99/49856
203 :

thiocyanato,
hydroxy,
213 Cl-C 6alkoxy,

mercapto,
sulfonamido,
223 bet
phenoxy,
phenyl,
benzamido,
tosyl,
morpholino,
motrpholinyl,
piperazinyl,
piperidinyl,
pyrrolinyl.
imidazolyl and

indolyl;

R? is selected from the group
C O-C 1 oalkyl-Q-C O—C 6alkyl,
CyrC 2lkenyl-Q-C-C alkyl,
S 10
C3-C 1 1cycloalkyl-Q-C O-C 6alkyl,

alkynyl-Q-C O-C 6alkyl,

C3-C 1 ocycloalkenyl-Q—C O-C 6alkyl,
CI-C 6alkyl—C 6—C 1 2aryl-Q-C0-C 6alkyl,
C-C, (AykC,-C alkylQ-C-C alkyl
C O-C 6a.ll(yl-hei:—Q—C O-C 6alkyl,

CO-C (2 1-Q-het-C O-C 6alkyl,

het-C O-C 6alkyl-Q-C O-C 6alkyl,
C,C,alkykQ-C (;-c

'Q‘C{C calky;

1 2aryl and

RC is selected from hydrogen and substituted or unsubstituted
C l—C 1 oalkyl.

I
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0. 037 204
0.082 206
0.062 15 208
0.53 210
0.019 212
0.035 214
- 0.027 216
0.031 25 218
0.018 220
0.042 222
0.035 224
0. 029



226 - 0. 025 227
0.34 35 ..22%W099/49856 PCTYUS994063100
0.026 230 0.016 231
0. 003 166 232 0. 005 233
0.001 234 C;Cypalkenyl 0.044 235
0.002 5 236 o 0. 004 237
0.003 238 CyCyp2liymyl 0.099 239 0. 180
0. 053 240 0.085 10 241 ' 0. 053
242 3 Cpyyeloaligl o o _ 0.082 244
0.077 1078 245 0. 058
0164 15 246 3 locydmlke‘g' . 0.067 o 0.059 247
0. 022 0,034 248 | - 0. 027 |
0.026 ° % | |
Ce Cmaryl' O
C1 -C 6alkyl-het,
het-C -C 6alkyl,
6 Clzaryl and
10 het,
where the substituents on any alkyl, alkeny! or alkynyl are 1-3 R* and the
substituents on any aryl or het are 1-3 Rd;
R is seiected from RP and R™
Rh is selected from the group
15 OH,
OCF,,
ORS,
SRm
halo(F, CL Br, I),
20 CN,
isocyanate,
NO,,
CF,,
n’
CyC 6a1ky1-NR“R ,
25 C,C alkyl-C(-O)-NRan
_ a
C,Calkyl-C(=0)-R®,
-Csalkyl,
Cl-CSalkoxy,
e 179
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N
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©

034
060
094
076
038
.071

. 093
. 046

coooo000000

. 075

. 019.

20
253

257
259
30

263
265
267

99/ 49856
PCT/ USS9/ 06410 Sy§ealkytphenyl,

10

15

20

269

0. 030 250
WO b9/49856

c eyl 0. 036 255
2‘Csf‘ ey
261 CyCgalkynyl,

C3-C 6cycloalkyl,

C 3-C 6cy_cloa_1kenyl,

phenyl-C l-C 6alkyl,

C l-C 6alkyloxyo:arbonyl,
phenyl-C O-C 6alkyloxy,
C l-C 6alkyl—het,

het-C l-C 6alkyl,
SOz-het,

-0-C 6'C1 Zaryl,

-SOZ-C 6—C 1 2aryl,
-502-C 1 -C 6alkyl and

het,

P

O00O0 OO0OO0O

CT/USIY/084D 252
014 254

042
042
049

. 066
. 045
. 021
. 046

25 256
258

260

0. 052 262
264

35 266
268

167 -~ WO
0. 055

where any alkyl, alkenyl or alkynyl may optionally be substituted with 1-3 groups selected from

OH, halo(F, Cl, Bz, I), nitro, amino and aminocarbonyl and the substituents on any aryl or het are 1-

2 hydroxy, halo(F, Cl, Br, I), CF3, C l-C 6alky1, C 1-C 6a.lkoxy, nitro and amino;

R%is selected from
S—Cl-C 6alkyl,

C=0}C,C alkyl
C(=0)-NR"R",

C,C alkyl,

halo(F, Cl, Br, -C, -C alkyl,

benzyl and
phenyl;

R" is selected from the group

RS,

NH-C(=0)-O-R%,

—_— 180
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271 0.086 272

©C000000000000

080 273 WO 99/49856 0. PQE/US99/064107 4
006 275 0. 006 276
012 277 c 0. 003 278
002 10 279 NH-C(=O)-R", 0. 004 280
007 281 c | :0.004 282
024 283 NH-C(=0)-NHR", 0.092 15 284
093 . _ s 0.079 285 _ ' 0. 064 286
. 014 287 NH-S0,-R, | 0043 288
.023 20 289 0.074 290
009 291.  NH-SO,_-NH-C(=0)-R, ' . 0. 007 292
. 015 293 2 . 0.083 25 294
.100 29 | s 0.047 296
017 29 - NH-C(=0)-NH-S0,-R’, 0.028
C(=0)-O-R",
C(=O)-RS,
C(=0)-NHR,
C(=0)-NH-C(=0)-0-R",
10 C(=0)-NH-C(=O)-RS,
C(=O)-NH-502-RS,
C(=0)-NH-50 2-NHRS,
S
SO, K,
S
S0,-0-K’,
15 SOZ-N(RC)Z,
SO,-NH-C(=0)-O-R",
SOz-NH-C(=O)-O-Rc and
SOZ-NH-C(=O)-RC;
R is selected from hydrogen, hydroxy and substituted or unsubstituted
20 C l-C 1 _lalkyl,
C l-C 1 1alkoxy,
C,-C, jalkenyl,
CZ-C 1 0alkynyl,
C3-C 1 lcycloalkyl,
25 C3-C 1 ocycloalkenyl,
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298
0. 016
0. 025
0. 005
0. 015
0. 004
0. 057
312

0. 069
0. 037
0.055
0. 023

300
302
35

306
168
310

314
316
318

%20

10

15

20

30

0.009 30 299

WO 99/49856 ECRUsoemRd10
: 0. 023 303
304 0. 003 305
alkyl C C 2k 0. 004 307
308 0. 061 309 -
C6-Cmaryl-cl- alkyl, 0. 082 311 a 0.079 5
- 0. 089 313
C6 marle -C alkyloxy, _ 0. 028 315
0.030 10 317
C,C alkykhet, | . 0.031 319
' . 007
het-C,-Calkyl, 000
Cg-Cpoatyl
het,
C 6alkylcarbonyl,

Cl-Csalkoxycarbonyl,
-Cscycloalkylcarbonyl,
C cycloalkoxycarbonyl,

C -C 1aryloxyt:arbonyl

C7-C 1 larylalkoxycarbonyl,

heteroarylalkoxycarbonyl,
heteroarylalkylcarbonyl,
heteroarylcarbonyl,
heteroarylalkylsulfonyl,
heteroarylsulfonyl,

-C 6a1kylsn]fonyl and

6 1 0x:u'ylsulfonyl,

where the substituents on any alkyl, alkenyl or alkynyl are 1-3 R? and the substituents on any aryl,

het or heteroaryl are 1-3 Rd;

R" and Rn'taken together with the common nitrogen to which they are attached may from an
optionally substituted heterocycle selected from

morpholinyl,

piperazinyl,

thiamorpholinyl,

pyrrolidinyl,

imidazolidinyl,

indolinyl,

isoindolinyl,

1,2,3 4-tetrahydro-quinolinyl,

- 182
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321
0.011
0.042
0. 042
328
0. 033
0. 027
333
0.072
0. 066
338

- 0.020

- 0.031
. 343
0. 053

323-

325
20

330
25

335
30

340
35

345

10

15

20

0. 020 15 322
WO 99/49856 0 PEEA/S89/06410
: 0. 056 326
3217 1,2,3 4-tetrahydro-isoquinolinyl, 0.074 329 0.070
thiazolidinyl and L 0. 009 331
332 azabicyclononyl, ' 0. 057
1cy Y 0.090 334
where the substituents are 1-3 R%; 0. 096 336
337 0.079
R® is selected from hydrogen and substituted or unsubstituted - 0.060 339
C.-C_alkyl, 0.014 . 0.006 341
342 16 - 0.057 0. 004
' 0..030 344 0.183
CyCeallylearbonyl, ™= 19 0.004 169
C2-C 6alkenyl,
C2-C 6alkynyl,
CS-CscycIoalkyl and
benzoyl,
where the substituents on any alky are 1-3 R? and the substituents on any aryl are 1-3 RP;
RP is selected from the group
OH,
halo(F, CI. Br, I),
CN,
isocyanate,
OR",
SR™,
SORS,
NOZ,
CF ¥
RS,
NR'R",

NR" C(=0)-O-R%,
NR" C(=0)-RS,
C
Cy-CalkylSO, K",
n'
CyC 6alkyl—802_—NRnR ,

C(=0)-RS,
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OO00000O0000O" OO0

004
042

042
008
068
230

. 016
. 018
. 014
. 035
. 062
. 043
. 055

0.071 347 0. 044

348 WO 99/49856 0. 090 Or¥20s99/08410
5 350 . , 0: 027 _ . 0.005 351
0. 067 0. 032 352 _
353 O-C(=0)-R", 0.074 354
10 355 0. 100 ' : 0. 094 356
357 C(=0)-0-R and 0. 057 0. 023 358
o 0. 032 359

15 360 C(=O}NR'R", B - 0.018 361
362 0. 005 363

where the substituepts@h@ng 8lkyl, alkeny! or alkynyl are 1-3 R? and @heDBstituents on
20 365 d , o 0. 024 366
P67 any arylor hetare1-3R"; : _ - 0.020 368 !
369 psis a substituted or unsubsﬁihﬁ%group selected from 0.019 25 370

Cl-Csalkyl,

C2-C8alkenyl,

Cz-CsaIkynyl,
10 C3-C8cycloalkyl,

C3-C 6cycloalkenyl,

C O-C 6alkyl—phc—myl,

phenyl—C O-C 6alkyl,

C O-C 6alkyl-het and
15 het-Co-C 6alkyl,

where the substituents on any alkyl, alkenyl or alkynyl are 1-3 R? and the substituents on-

any aryl or hetare 1-3 Rd;

RZ is a substituted or unsubstituted group selected from
hydroxy,
20 C 1-C 1 lalkoxy,
C?’-CZ1 2cycloalkoxy,

C8-C1 2aralkoxy,

C8-C 1 2arcycloalkoxy,

Co C102v109:

25 C3-C 1 oalkylcarbonyloxyalkyloxy,
C3—C 1 oalkoxycarbonyloxyalkyloxy,
C3-C1 0alkoxyt:arbonylalkyloxy,

C 5—C 1 0cyc:loalkylcarbonyloxyalkyk»cy,

- 184
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371 0. 055 0.037 37

0.013 373. WO 99/49856 0. (5’231""%??2!"6410
0.021 30 375 | 0.040 376
8' 8;? 378 5 1 ocycloalkoxycarl?onyl?éxyalkyloxy, 8 8%? 379
0.060 170 WD

PCT/ US99/ 06410 3 4]C1za’§’§’xy°“’b°“y’a]ky‘°"y' 0. 046 0.018
385 0.048 386

0.030 387 5122 ’°"y"“ﬂ’°“yq°’%’“5§l§"y . | 0.043 5 388
0. 050 3 - 0.-010 390
0.079 3 . s“'u“y‘“’bmy toxyallyicxy, 0. 007 392

0. 025

C5 -C 1 0alkoxyalkyk:arbonyloxyall‘zyloxy,

®HR™INE 1Cpplkoxy)-

—0—CH 2'7——-\

0] O
Dl —0
CH, CHj; P
. —0-CH, CH,4
| - o. O
/~ \
_0_/—N\_/0 | _\c[)r
. and . . ,
10

where the substituents on any alkyl, alkenyl or alkynyl are 1-3 R? and the substituents on any aryl

or hetare 1-3 Rd and
pharmaceutically acceptable salts thereof.
2) The method of Claim 1 wherein
15 D is an aromatic homocycle or aromatic heterocycle containing 1-3 heteroatoms
selected from the group N, S and O, the homo- or heterocycles selected
from the group

d
R%n
Y Y3__ .
(Rd n ( )n ( Y>42 Y2 ‘\YS
v WY Nz
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o

393 0. 003 394
012 395 wo 99749856 OpOf)Gs93B410
062 397 , _ : S 0.005 15 398
015 399 _ 0. 002 400
007 401 : 0. 002 402
004 20 V3 — Ysﬁ : 0.009 404
002 405 ;o\ /) _ ] — ,) 0. 001 406 :
022 407 4 ,9L~;2>\\ A \ ;x\\_ 10.045 25 408
071 409 Y ~d A /& J 0.054 410
065 411 z (R)n 4 Y2 (RM)y, 0. 055 412 |
074 30 and 0.051 . 0. 045 414
087 415 -where " : 0. 059 416 '
036 417 . ) o : - 0.086 35 418
056 419 Yl, YZ, Y3, Y4 and Y5 are selected from the group CH, CiRd and N, 0.079
Z1 is selected from the group O, S, N and NR",
5 nis 0-3,
Rd is selected from the group
OH, OCE,, OR", SR™, halo(F, CL Br, I), CN, isocyanate, NO,, CE,, C,-C 6a1ky1-NR“R“', S/
oy n, s a
Cc 6alkyl—C(—O)-NRnR ; CO-C 6alkyl-C(-—0)—R ;C l—Csaﬂfyl, C 1—C 8alkoxy, CZ-Csalkenyl, CZ-
C 8alkynyl, C3-C 6cycloalky1, C3- 6cycloalkenyl, C I-C 6alkyl-phenyl, phenyl-C l-C 6alkyl,
10

C l-C 6alkyloxycarbonyl, phenyl—Co-C 6alkyloxy, C l-C 6alkyl-het, het-C l-C 6a1kyl, SOz-het, -

o-C 6—C 12aryl, -SOZ-C 6-C12aryl, -SOZ-C 1-C 6alkyl and het, where any alkyl, alkenyl or

alkynyl may optionally be substituted with 1-3 groups selected from OH, halo(F, Cl, Br, I),
nitro, amino and aminocarbonyl and the substituents on any aryl or het are 1-2 hydroxy,
halo(F, Cl, Br, I), CFS,_CI-C 6alkyl, C‘I'—C 6alkoxy, nitro.and amino; . -

15 R%isR? orR? subsitiuted with 1-3 R? ; where

R? is selected from the group

hydrogen, halo(F. Cl, Br, I), cyano, isocyanate, carboxy, cai'boxy-C_l-Cnalkyl,' amino,
amino-Cl-Csalkyl, aminocarbonyl, carboxamido, carbamoyl, carbamoyloxy, formyl,

formyloxy, azido, nitro, imidazoyl, ureido, thioureido, thiocyanato, hydroxy, Cl-C 6alkoxy,

mercapto, sulfonamido, het, phenoxy, phenyl, benzamido, tosyl, morpholino, morpholinyl,
piperazinyl, piperidinyl, pyrrolinyl. imidazolyl and indolyl; '

R? is selected from the group

Co-Cloalkyl-Q-Co-C 6alkyl, Co-Cmalkenyl-Q-Co-C 6alkyl, C

C3-C 1 lcycloalkyl-Q-C O-C 6alkyl, C 3-C 1 0t:ycloalkeny]-Q-C

O-C 1 0alkynyl—Q-C O-C 6alkyl,

;Celkyl € CoalkylC,-

C 1 2aryl-Q-C O-C 6alkyl, C 6-C1 0aryl--C 1-C 6alkyl—Q—C0—C 6a1kyl, CO-C 6alkyl-het-Q-C o
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420
0. 056

038
057
029
070
070
050
011
082
068
006

COOOO0O0O0000

0.015 421

171 wé38/49856 PCT/US59/06118
0. 032 424

425 . 6

427 C 6alkyl, CO-C alkyl- Q-het-C -C alkyl het—C -C alkyl. o—C 6alkylo. %ai?é{ﬁ(.zé-

429 1 0.094 430

10 431 Cppland-QC Caly - 0.070 432

jgg Q s absent or is selected from the group | 0. 8;12 1124 436

437 0

a0 0-,-5(0) -, 50N, Nﬂ?‘?-so , N(R™)-C(=O)-, -C(=0)-N®"™). B@g‘?ﬁ%’)@

20 441 | 0. 015 442
5 O-C(=O0)-NE")-, -N(R“)-C(=0)-N(R“)- -C(=O)-, N(R™)-, -C(=0)-0-, -O-C(=O)-, -het:, -

PO(OR )0- and -P(O)O-, where s is 0-2; het is a mono- or bicyclic 5, 6, 7, 9 or 10 member

heterocyclic ring, each ring containing 1-4 heteroatoms selected from N, O and S, where the

heterocyclic ring xhay be saturated, partially saturated, or aromatic and any N or S being

optionally oxidized, the heterocyclic ring being substituted with 0-3 hydroxy, halo(F, Cl, Br,
10 D, CF C -C alkyl C C alkoxy, nitro and amino;

RC is selected from hydrogen and substituted or unsubstituted

1 10alkyl »Cq oalkenyl, C2 Cmalkynyl, C3-C 1 1cycloalkyl, C3-C10cycloalkenyl, Cl-
C alkyl o lzaryl C - . 10aryl-C 1—C 6alky1, C l-C 6alkyl—het, het-C 1-Cﬁalkyl, C 6-C12aryl
and het, where the substituents are 1-3 hydroxy. halo(F, Cl, Br, I), CFS' C,l-C 6all<yl, CI-

15 C 6alkoxy, nitro and amino;

R™ is selected from
$-C,-C,alkyl, C(=0)-C,C 6a1ky1,-C(=0)=NR‘-‘R“', C,-Calkyl, halo(F; CI, Br, I)-C,-C alkyl,
benzyl and phenyl;

R" is selected from the group

20 RS, NH-C(=0)-0-R, NH-C(=0)-R%, NH-C(=0)-NHR", NH-SOZ-RS, NH-50,-NH-C(=O)-

RS, NH-C(=0)-NH-SOZ-RS, C(=0)-0-RS, C(=0)-R%, C(=0)-NHR", C(=0)-NH-C(=0)-O-R",
C(=0)-NH-C(=O)-R, C(=O)-NH-502-RS, C(=0)-NH-SOZ-NHRS, SOZ-RS, SOZ-O-RS,
SOZ-N(RC) SO 2-NH—C(=O)—O—RC, SO,-NH-C(=0)-O-R and SOZ-NH-C(=O)-RC;

R" is selected from hydrogen, hydroxy and substituted or unsubstituted

25 C1 1 1alkyl, C C alkoxy, C2 C_malkenyl, CZ-C .oalkynyl, C3 Cncycloalkyl, C3-
Cmcycloalkenyl, C 1—C 6a1kyl «C1 2aryl C A C1 0aryl-C_l-C 6a]kyl, C - <y 0aryl -C -

C 6'alkyloxy, Cl-C 6alkyl—he:t, het-C 1—C 6alkyl, C 6—C 12aryl, het, C 1—C 6alkylcarbonyl, Cl-

C Balkoxycarbonyl, C 3-C8cycloalkylcarbonyl, C3-C scycloalkoxycarbonyl, C &
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443 - 0.010 444

0. 041 445 wo 99/49856 PCh)ESoodigato 446
0. 020 447 wo? , 0. 085 448

0. 094 449 ' 0.071 450

0.061 30 451 C aryloxycarbonyl o narylalkoxycarbonyl heteroarylalkoxycarbonyl, 0. 030 452
0. 040 453 - 0.056 454

0. 046 455 heteroarylalkylcarbonyl, heteroarylcarbonyl, heﬁeroarylalkylsulfonyl, 0.071 35

0. 064 457 heteroarylsulfonyl, C.-C nlf

0 083 459 eteroarylsulfony C a]kyls onyl and C .C‘l 0arylsulfonyl where ang algéSalﬁgl T WO
99/ 49856 1 tionally be substituted with 1- elected from OH, halo(F, Cl, Br,

PCT/ US99/ 06410 AT T8 EarVED  estited with 1.3 groups selected from OF. halofE, CLEr. D g

an i mmuhe or i nFfAARRQIA ?’é@ﬂ?bﬁ‘fg@’l 8hd awemems fAn anmmhhftﬁerngml ¢cheldir@ lrﬂough

the CD11/CD18 f Rytirbxy, kalo( €, IBYIRCF 2 €hes hIRY], (TOC GRSk E itk B hinfiio 0
adm ni strating ?gh;%é &gﬁnal ;ﬁtﬁér&pédg?céﬂl® efﬁectlve anDunt of a

ructural formula (|
conpound r ﬁﬁ ragé ?(mmekgan ?‘Ygegler w1$tlt1 the common mtrogen to vw(rhxgh they are attached may from an

optionally substituted heterocycle selected from morpholinyl, piperazinyl, thiamorpholinyl,
pyrrolidinyl, imidazolidinylindoliny, isoindolinyl, 1,23 4-tetrahydro-quinoliny], 1,2,34-

10 tetrahydro-isoquinolinyl, thiazolidinyl and azabicyclononyl, where the substituents are 1-3
hydroxy, halo(F, Cl, Br, I), CF3, C 1-C 6alkyl, C 1-C 6alkoxy, nitro and amino;

RS is a substituted or unsubstituted group selected from

C -C alkyl C -C, alkenyl C -C alkyhyl, C3—C8cycloalkyl, C3- 6cycloalkenyl, Cd-C alkyl-

6

phenyl, phenyl- C -C alkyl alkyl-het and het-Co-C 6alkyl, where the substituents are

0
15 13 hydtoxy, halo(F, Cl, Br, I), CF 6alkyl,'.C.’ 1—C 6alkoxy, nitro and amino;
L is selected from the group

(cr%r) -A1-(CR8R8') ., -(CR6R6’)°—het-(CR8R8')p—, -(CR6=CR7)q-Ai-(CR8R8‘)p- and -

(CR°R®) -Ai( CRP~CR?) -,
where Ai is selected from

$n |'Ql'l R1RT RN R3R3 R" R3 R3' }'Qn

_\gzN\ \",N\ yﬂj\ )g(&\ >§“/N\

20 S N ’ R2 R2' ’ Rz RZ‘ r 0 ’
0 pt pt R" 7 T R3 RO RY R!
R. R R R : 1
X N >’\ PY )’\ R? R
N
)
R" , O , R, R
I
-;yiT’O\x N N’u\\ '/l\T’O\’ ‘\N>K\r/' \j/><\
R |, RRRY , R , R? R" OH,6 OH
I —
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wher e [err] Dis a nono-, bi-,
or tricyclicvwapu4988kd, unsaturated, or aromatic ring, each ri RGTV899/841G-
6- or 7 atons in the ring where the atons in the ring are carbon or from 10
one to four heteroat }He sel g ct?d fromzﬁt('ye group nitrogen, oxygen, and
sul fur, where any c on fur ring*atom nmay optionally be oy dized,
each ring substiyut W a b| val gnt |inking group el ect ed
fromthe group [er]r] Nﬁ [ er ] 173]‘/EN a~LIy 1\]se x|y or
t oget her may forrrmqsaturemad nsat @Nat ed R gromaige gased m with B
through a substituent [err], the fused ring cont a| nl ng 6'or tdms I n
the ring and optionally éonﬁl ni ng 1 3 heterqa! sel ect ed f m t he group
¢

0, S and N, where QuyGCs5 may o;iR 0 ly b ad|z d; 5 |onaIIy,

[err] separatel WO nget/h T a’nd {Se?&epa 1he‘r\ orm a .

sat urat ed, unsamfd or ar 8‘2 |#@ed ri W|th through s’ stituent
at ons '

R on D, the fus ng contatni n therln
optionally contal ni ng 1 3 het er oat ons seI ected fromthe group 0 S and N,

where any S or |on3 Iy be OXI nso optlon kly, each [err]
at d

together with any ot her

for a 5, 6 7 rrenber hono- or
het erocycl e eit heg - unsa.t o on ning
1- 3 additional het\er ecte fom N 0 a ere any cah/h o
N-N

’

Ra

)YN\ \/\n, \/\", N__ \

O / Rn Rn ¥ 3
\ 7 ~ \O>g<0'\
Rn s RYR?
where 0 is 0-1, piso-1 qis 0-1 and r is 0-1; '

1.1 .22 3.3 6,6 .7 8 8
R%,R",R%R",R,R",R,R ,R,R",R" and R each are independently selected from R?, R and

U-w;
U is an optionally substituted bivalent radical selected from the group
10 Cl-C 6all»:yl-, C -C 0 alkyl Q-,C -C alkenyl-Q—, and C -C alkynyl-Q-, where the substituents

on any alkyl, alkenyl or alkynyl are 1-3R%;
W is selected from the group

hydrogen, OH, O-C,-C_alkyl, SH, SR™, NRPR™, NH-C(=0)-O-RS, NH-C(=0)-NR"R",
NH-C(=0)-R°_, NH-SOZ-RS, NH—SOZ-NRan , NH-SOZ-NH-C(=O)-RC, NH-C(=0)-NH-S0, -

s ' : !
15 R°, C(=0)-NH-C(=0)-0-R%, C(=0)-NH-C(=0)-R", C(=0)-NH-C(=O)-NR"R" , C(=0)-NH-
S0,-R%, C(=O}-NH-SO,-NK"R™, C(=8)}-NR"R", SO,R’, SO,-O-R’, SO-NK'R", 50,

NH-C(=0)-O-R%, S0,-NH-C(=0)-NR"R", SOZ-NH-C(=O)-RC, 0-C(=0)-NR"R™, O-C(=0)-
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sul fur ring atommay optionally be oxidized, each cycle substituted wth

0-3 R ; andyvahelgese is 0-2;, B is selected from the group [ erpdrii§ofobstosS 2
fused hetero- or honDcycllc ring containing 5, 6 or 7 atons, the ring being

unsaturated, partially saturated or aromatic, the heteroatons selected from

1-3 0, S and N, rf, eLC(-0)-NHSE-05RE O-CEOMNHER rlgliayﬁtbagd]_ i s0-3: 20 Gis

sel ected from hydrogen and [err] optionally G taken zoget her -with T may
forma C - GGBW&geﬁI kyl optionally substituted with -V-W T is selected
fromthe g g naturally occurring a-am no-acid side chain,” and U-Q V-W
Uis ;Y?l onal |y substituted bivalent radical selected fromthe
group [ererslG(éO)—OH[aedr] where the substituents on any al kyl, al kenyl or

al kynylg 1‘ s E@F t,or s selected fromthe group [err] 20
where s |sS & %ccepta%gsglgﬂé J‘r bicyclic 5, 6, 7, 9 or 10 menber
het erocyclic r|ﬁgThmdm&qfﬁ@meMImemmyséléctéiﬂ%moatons selected fromN,- 0 -

and S. where the het rg.q,y&{ o\ SaLurate artially saturated,
or aromatic and any e Hexgalrﬁg op or?g% fﬁoxﬁqg"’?%£?'1’?e heterocycl ic ring

bei n d
ei ng (R“)@‘ (R )\j— <R")n\
S

\ ! ﬂ_ n l/
(R")n@_ (R")&D_ (Rd)n\ }

10 R" , . , ,
R N (RY) (RY._ +—N B
NG Ny K
I
o o dn

and o)

R O A




. 25 substituted wwth 0-3 R V is absent or is an optionally substituted
. bival ent groW® %9&peséted from[err] 175 wher e the substit uerRGEI/GPI496410
. alkyl are 1-3 Rerr] and the substituents on any aryl or het are 1-

-3 . Wi | ect : [
Subsi U uted wiin 15 R eV aFpSh gL Belcitiol e BUHP hy i ogen, 15

e T hocar borfRRZTT ORI @2 F0F e
A N/
N

’ .

NR" , | RM
RS RS \L :
N\ L N\ }N
NR" , NR" |
d - Rd ———
(R )n\ __ ( )n\ =
N\ . NR" \ N N/NR"
d pun— d —
(R )n\ (R )n\
N/ » N/ /\N
5 O ) 0

o] , o]
(R, | (RY),
RN \ R,
mﬁ% I
0 , 0
(R%, (RY),
(Rd)n \/\ (Rd)n N -
R\ <\
N__ k
(@) . 0]
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car boxam do, carbanmoyl, 25 carbanoyl oxy, fornyl, fornyloxy, azido,
nitro, 30 wo099/49856 | m dazoyl, ureido, thioureido, 177 t hirerryesyei06410

hydroxy, [err] mercapto, 5 sul f onam do, .-het, phenoxy, phenyl,
benzam do, 10 - tosyl, m)rphol i no, norpholinyl, piperazinyl,
(R“)n\ (R"),,\
(R")n | (R")n
(RN "),. ‘

\ux\/

| A A 12



© piperidinyl, 15 pyrrolinyl. imdazolyl and indolyl; Ra is selected
 fromthe groMP99%49836 Rlerr] is selected from hydrogen and subsRGTUSWP64L0
unsubstituted [err] 178 [err] 10 het, where the substituents on
- any al kyl, al kenyl or alkynyl, are 1-3 Ra and the subs{ituents on any aryl
. or het are 1-3 R; Rlerr] is elected from[err] [err\ is selected fromthe
group 15 OH, [err] h F, d. Br, 1), 20 -CN, isocyanate,

e ®h w0, R

3) a 6-member aromatic hetero- or homocycle selected from the group

N
= ~ ~
A @\ (R)5 @\ R

~
Rz C/IL

5 and ;
L is & bivalent linking groﬁp selected from the group
-C3-Cs-alkyk-,
~C3-Cs-alkenyl-,
-CHZC(=O)NH-,

(RY)

10 -CH,NH-C(=O},
-0-CH,-C(=0},
- CH,-CH,-C(=0}-,
-CH=CH-C(=O)NH-CH, -,
-CH=CH-C(=0)NH-CH-(CH,)-,
15 -CH(OH)-CH,-O-,
-CH(OH)-CH,-CH, -,

- CH,-CH,-CH(OH)-,
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[err] 15 het, where any al kyl, al kenyl or al kynyl may optionally be
substitut e(ivwgm‘psgg3 groups selected fromOH, halo(F, d, BrectuwsesnEd100,

ani no and am nocar bonyl and the substituents on any aryl or het are 1- 2
hydr oxy, hal o(F, Br, 1), [err] nitro and amino; Rerr] is selected from
[err] 25 'O'CB’QTQ“K@thd phenyl; is selected fromthe group RC, NH C(=
O-ORerr], 180 &__ﬁrriﬂ_éﬁrr] I's sel ected from hydrogen; hydroxy and
substituted or 2terr] 181 - [err] heteroaryl al koxycarbonyl 15

het er oar yl al kyl.c(gdkglo.%\f_I CH(OH)
22 ~

-O-CHZ-CHZ-O-,

5 -CHZ-CH Z-CHZ-O-,

-CHZ—CH(OH)-CHZ-O-,
-CHZ-CHZ-O-,
-CH-(CH3)-NH-C(=0)-,
CHyNHSOp,
10 -NH-505-CHj-,
-CHy-S0,NH-,
-SOoNH-CHy-,
-C(=0)-NH-C(=0)-,
' -NH-C(=0)-NH-,
15 -NH-C(=0)-NH-CHy-,
| | CHpNHC(=O)-NH-,
-C(=0)-NH-CH2-C(=0)-NH -,
-NH-C(=0)-O- and
-O-C(=0)-NH-, and pharmaceutically acceptable salts thereof.
20 4) The method of Claim 3 wherein the compound is repr&sented by

egis

R" n

where D-L- is selected from

y3_y4 R" y3—y4 _IT" 0

AR\ | I\

Y. \/Wr N YN/ N -~
7 j/ 2 N
O R?
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het er oaryl car bonyl , heteroaryl al kyl sul fonyL. heteroaryl sul fonyl

[ err]al kyl sukbopmessand 20 [err]aryl sul fonyl where thé’cg'ﬁbsg?’f)?ﬂgnt )
on any al kyl, al kenyl or alkynyl are 1-3 Ra and the substituents on any
aryl, het or heteroaryl are 1-3 R[err] takenJogether wbth t he conmon
nitrogen to which  tRBhed may fro |onaIRy substituted

y
het erocycl e a§d ecied fr (@dfyh phol i nyl | zi-nyl ,
t hi anor phol i | [ m dazol y i ndynyl ,

I soi ndol i-nyl, 1,2, nol i nyl , _
1, 2,3, 4- tetrahydro I soqui no| i nyl, thiazolidinyl and atabi cyg¢l ononyl, where
the substituents are 1-3 [ | Rls selectedfr g hyd qgen and
substituted or unsubstltut [err(D , R R" -

and ’

5 where .
Yz, Y3 and Y4 are selected from thé group CI-I,_CZRd and N;
Z! is selected from the group O, S, NH and NR™
n is 0-3;
R1 R2 and R® each are independently selected from R?, RS and U-W;

10
U is an optionally substituted bivalent radical selected from the group
C -C alkyl C alkyl-Q-, C2-C 6alkenyl-Q-, and CZ-C 6a]kynyl-Q—, where the substituits

on any alkyl, alkenyl or alkynyl are 1-3 R%
Q is absent or is selected from the group

15 -0-,-S(0) -, -SOZ-N(Rn)-, NER™Y-, -NR™)-C(=0)-, -NR™-C(=0)-NE®"-, -N(R")-C(=0)-O-,
-O-C(=0)-NR")-, -N(R")-SOZ-, -C(=0)-, -c(=0)-o-, -het-, -C(=0)-N(R")-, -PO(OR)O- and -
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benzoyl, where the substituents on any alkyl are 1-3 R err] and the

substituentypogéieasy aryl are 1-3 Rerr]; Rerr] is sel ected gFpgRes/ags8’ oup
OH, 15 hal o(F, . Br, 1), CN, isocyanate, OR 20 - SORC,
NO, [err] [err]_ 183 [err] where the substituents on any al kyl, alkenyl
or al kynyl ar e HO¥-Rpdere}s intrd hehis ageanet erthiqyelic, 67, 8 or 10 member hetenagyckia g, or

het are 1-3 R el singRloffainingi 154 Retctolisthd deldbtBdliroi NIRSAASS, itk 86 HIRIRuS BheCt ed
from([err] where the substltuﬁgts on any al kyl, ~al kenyl or al kynyl are 1-3

Rlerr] and. thd"YH5SHEmERER safpated orjarqgmatic and apyN et Sshejagioptiprially;oxidized,
substituted or thelstdradytlictingdeiny substita et avithalcs Kydeaky hald(B, BrlI FGF‘l’ cll&%alkyl,
5 ' C l-C 6alkoxy, nitro.and amino; .
W is selected from the group

hydrogen, OH, O-C,-C,alkyl, SH, SR™, NR'R", NH-C(=0)-O-R’, NH-C(=0)-NR"R",

NH-C(<0)-R’, NH-S0,-R®, NH-50,-NR"R", NH-S0,NH-C(=0)-R, NH-C(~O} NH-50,-
R®, C(=0)-NH-C(=0)-0-R’, C(=0)-NH-C(=O)-R, C(=0)-NH-C(=0)-NR"R", C(=O)-NEH-
10 S0,K’, C(=O}NH-SO,NR'R", C(-6}-NK"R", SO,K’, 50,:0.K’, 50, NK'R", 50,

NH-C(=0)-O-R%, SOé-NH—C(=O)-NRan , SOZ-NH-C(=O)-RC, O-C(=0}-NR"R", O0-C(=0)-

r ”

RS, O-C(=0)-NH-C(=0)-R", O_-C(=O)-NH-SOZ-RS and _O-SOZ-RS; R® is R? or R?
substituted with 1-3 Ra’; where

R? is selected from the group

111

nglkyl, aminocarbonyl, carboxamido, carbamoﬂ,carbamoy.loxy-, formyl, formyloxy, azido; -

15 hydrogen, halo(F. Cl, Br, I), cyano, carboxy, carboxy-C_-C, alkyl, amino, amino-Cl-

nitro, imidazoyl, ureido, thioureido, thiocyarato, hydroxy, Cl—C 6alkoxy, mercapto,

sulfonamido, het, phenoxy, phenyl, benzamido, tosyl, morpholino, morpholinyl,
piperazinyl, piperidinyl, pyrrolinyl. imidazolyl and indolyl; '
20 R? is selected from the group

CyCaplkyHQC-Cealkyl,  C;-C, alkenylQ-C -Coalkyl, C-C, alkyny-Q-C-C alkyl

C3-C 1 1<:ycloalkyl—Q—C O-C 6alkyl, C3-C 1 dcycloalkenyl—Q-C O-C 6a]kyl, C I-C 6alkyl-C -
Cpp@HQC -Calkyl,  CCoaryhC -CoalkylQ-C -Calkyl,  C-Calkylhet-Q-C -
C 6alkyl, CO-C 6a]kyl-Q-het-C0-C 6alkyl, het-Co—C 6alkyl—Q-C0-C 6alkyl, CO—C 6alkyl-Q-C 6
25 C 1 2aryl and -Q-C I-C 6alky;
R€ is selected from hydrogen and substituted or unsubstituted
C,-C, alkyl, C_-C_ alkenyl, C_-C__alkynyl, C?"-C 1 lcycloalkyl, -C3-C1 Ocycloalkenyl, C ~

110 210 210
C 6alkyl—C 6—C 12aryl, C 6—C 1 Oaryl-Cl-C 6’alkyl, C l—C 6alkyl-het, het-C l-C 6alkyl, C 6-C12aryl
I
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[err] where the substituents on any al kyl, al kenyl or al kynyl are 1-3
Rlerr] and tWe94ssssi tuents on any aryl or het are 1-3 R[err] P&f{US99/06410
pharmaceutically acceptable salts thereof. 2) The nmethod of Claim 1 wherein

15 D i ti . tig.h el -
ot or oat ot sol oEPLHAY PR hE sBule S Mgy Sple TIBRYE R W Lot S

selected fromth P.. ?iﬁ [err] [err]are selected fromthe group
CH, CRerr]and N.%6ia{s“g(g’elf]{g‘g%l{e‘i r%'mthe group O, St Nand NR[err], 5 nis

0-3, Rd is sglected fromthe group [err] al kynyl may optionally be
subst i t ut ed Riis selegte@frgmahgeonre| ected from OH, halo(F, C, Br,. 1), nitro,
am no and am nocar bonyl and tpe substituents on a or het jare 1-2

hydr oxy, hal o( F, Q&L » PR°, SRey hale(Fieh Pr. DaN N%nggaﬁ;%ﬂ“qw erGiC alkyl
subsitiuted with 1-3 Rferg] .; Where [err] is selected fromthe. group

5 C(=0)-NR"R", C,C 6alkylé-C(=O)-Ra, CCyilkyl, C,-Calkoxy, C,-Cealkenyl, C,
Cgalkynyl, C,-C 6cycloan<y1, C,-C,cycloalkenyl, C.-C alkyl-phenyl, phenyl-C,-C alkyl
C 1—C 6alkyloxycarbonyl, phenyl—Co-C 6alkyloxy, C 1—C 6alkyl-het, het—Cl-C 6alkyl, S_Oz-het, -

oC 6-C12aryl, -502-C 6—C12aryl, -SOZ-.CI-C 6a\_lkyl and het, where any alkyl, alkenyl or

alkynyl may optionally be substituted with 1-3 groups selected from OH, halo(F, Cl, Br, 1),
10 nitro, amino and aminocarbonyl and the substituents on any aryl or het are 1-2 hydroxy,
halo(F, Cl, Br, I), CFS' C,-C 6a1kyl, C,-Calkoxy, nitro and amino;

R™ is selected from
S-CI-C 6alkyl, C(=0)-C I-C 6alkyl, C(=0)--NR_an’, C I-C 6alky1, halo(F, Cl, Br, I)-C l-C 6a1kyl,
benzyl and phenyl;
15  R"is selected from the group

RS, NH-C(=0)-O-R®, NH-C(=0)-R%, NH-C(=0)-NHR"®, NH-soz-Rs,- NH-50,-NH-C(=O)-
RS, NH-C(=0)—NH-SOZ-RS, C(=0)-0-R%, C(=0)-R%, C(=0)-NHR®, C(=0)-NH-C(=0)-O-R",
C(=0)-NH-C(=0)-R%, C(=0)-NH-S(}2-RS, C(=0)-NH-SOZ-NHRS, SOZ-RS, SOZ-O-RS, S0,-

N(Rc)z, SOZ-NH-C(=O)-0-RC, $0,-NH-C(=0)-O-R“ and SOZ-NH—C(=0)-RC;

20 R" is selected from hydrogen, hydroxy and substituted or unsubstituted

Cl-CnalkyI, C 1—C 1 1alkoxy, 'Cz-Cwalkenyl, Cz-Cmalkynyl, CS'Cl 1cyc:loalkyl, C3-

C1 0cycloalkenyl, Cl-C 6aIkyl-C 6'C_ 1 2aryl, C 6-C 1 0aryI-C 1—C 6alkyl, C 6-C 1 Oaryl-C 0

C 6alkyloxy, C_l-C 6alkyl-het, het-Cl-C 6alkyl, C 6—C 1 2m'yl, het, Cl-C6alkylcarbonyL Cl-

Csalkoxycarbonyl, C3-C 8cycloalkylcarbonyl, C 3-C 8cycloalkoxycarbonyl, C &

25 C 1 1m'yloxycarbm\yl, C7-C 1 1arylalkoxycarbony1, heteroarylalkoxycarbonyl,

heteroarylalkylcarbonyl, heteroarylcarbonyl, heteroarylalkylsulfonyl, heteroarylsulfonyl,

C l-C 6z:xlkylsulfonyl and C 6~C10arylsulfonyl, where any alkyl, alkenyl or alkynyl may
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hydr ogen, halo(F. d, Br, 1), cyano, isocyanate, carboxy, carboxy-C -dC
al kyl , am ngg obmdsss al kyl , am nocar bonyl , carboxam do, car bangytnuses/o6410
car banoyl oxy, fornyl, fornyloxy, azido, nitro, imdazoyl, ureido,. :
t hi ourei do, thiocyanato, hydroxy, [err]alkoxy, 20 mer capt o,

sul f onani do, heeptiopHl ke sybstityted With 1-hguenpyelécted fromyQH, hate(E &b [Br.1I) nitro, amino

mor phol i nyl,  pi QI Adihdtibony? aR@ iledubitituenBYdr Syl ] hetbrdhPELhet larePS hgé}ggv,yL

Rlerr] is sel ecﬁ?zo(z fromt&g rQup [err% 186 " lerr] Qis absent of i .

selected fromt EFJ;&{JW 3']%1‘5@1@'{%1’ Jajkoxy. gifee anpynd. | where s is 0-2;

het is a nono- or bicyclic 5 6, 7, 9 or 10 nenber heterocycLic ring, each

ring cont aRfamiR Mkenedgethantigithe SahRe Boogen @Wwiich Bepdtd S, Where the :
9

het erogyclic ri y be_.saturated, partially . saturated, qr arorrat'c_ad
any N %r S bei-n"’ggffﬁ | B P5 8’?(i°8ﬁ??8, * sé’“ﬁ%‘%l _ée‘?‘F?ﬁgf’?}%iﬂ i“.’hnylrj-
substituted wi tpip@azinyhythiiamespholived, fyirroliGinyl, Bhidazolidinyl,indolinyl, fseinddiinyk a)2)3,4-
nitro and am no., RC.i S .ect togen..and.subst.i tuted qr

unsubsti tut ed gﬁﬁﬁﬁg{":‘l“&ﬁm ﬁ%géi'ge 3‘%@?“?5& I%Ohgqé&ialgﬁ‘#ﬁ)’é r%gfzﬁﬂcgflg?oﬁ,yl' a,
Br, 1), CE3, Clwigsethkyubstitatsar¢ b3 hydresy, halo(F, CL Br, ])&TR,] Q)@ aliyl, Chic, alkoxgudtro

amno; Rmis selected from[err] benzyl and phenyl! [err] is selected from
t he group and amino;

10 RS is a substituted or unsubstituted group selected from
Cl-Csalkyl, C2-C8alkeny1, C2-C8alkynyl, Cs- sqcloalkyl, C3-C 6cycloalkenyl, CO-C 6alkyl-

phenyl, phenyl-Co-C 6alkyl, C O-C 6alkyl-het and het-C O-C 6ezlkyl, 'v_vhere the substituits are 1-
3 hydroxy, halo(F, Cl, Br, I), CF, oy C 1—C 6alkyl, C l-C 6a.lkoxy, nitro and amino;

Tis U-W;and
15 . pharmaceutically acceptable salts thereof.

5) The method of Claim 4 wherein

Y2 Y2 and Y* are selected from CH and CR%:

71 is selected from NR™, O'and S;
20  nis03;

RY, R? and R each are independently R%

R%isR? orR? substituted with 1-3 R? ; where

R? is selected from the group
hydrogen, halo(F. Cl, Br, I), cyano, carboxy, carboxy, amino, amino, aminocarbonyl,
25 carboxamido, carbamoyl, carbamoyloxy, formyl, formyloxy, azido, nitro, imidazoyl, ureido,

thioureido, thiocyanato, hydroxy, Cl-C 6alkoxy, mercapto, sulfonamido, phenoxy, phenyl,

benzamido, morpholino, morpholinyl, piperazinyl, piperidinyl, pyrrolinyl. imidazolyl and
indoly}; -

R? is hydrogen or a substituted or unsubstituted group selected from

30 CyCppolkybhet, C-C, alkyl, C,-C, alkenyl, C,-C alkynyl, C,-C,.cycloalkyl, C,-

C 1 ocycloalkenyl-Co-C 6alkyl, C l-C 6alkyl—C 6-C 1 2au'yl and C 6—C 1 0aryl—C 1—C 6alkyl, where the

substituits are 1-3 hydroxy, halo(F, Cl, Br, I), CF3, Cl-C 6alkyl, C I-C 6alkoxy, nitro and

-
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[err] is selected from hydrogen, hydroxy and substituted or unsubstituted
[err] 187- WoO=294p8s6y| al koxycar bonyl, heteroaryl al koxycar bony|PCT/US99/06410
het er oaryl al kyl car bonyl , heteroaryl carbonyl, heteroaryl al kyl sul fonyl,

het er oar yl sul fonyalmin%err] aryl sul fonyl, where any al kyl, al kenyl or alkynyl
may optionally be substituted with 1-3 groups selected from OH hal o(F, d

Br, 1), 5 g9 selectediflo Lyo and ami nocarbonyl and the substituents on
any aryl, hete’rsgea?cyl o?‘ﬂneegiggge 1-2 hydroxy, halo(F, d Br, 1),

[err]al koxy, nitrepane a0kt OSRT AalolF, CRIBE), CRORIISEF Vet b 41 AR Nt diggen
to which they are attaéhed may frac‘)’knl: an op%.%al 2y Sub8t bt ut e heterbc?%%

sel ected from nor@belaikeyy,, cRidfkad, Nl -c_ A& | o} L i , C.-
i mi dazol i di nyl i ndch iy ,’l 253 ﬁdglé‘?nyl,z (3 g’ g 4%@9&%‘5‘?‘6-%*%5&5}@ <

1,2,3,4-510 C alklyRkycasbuflfl0-0-e0aui sl irdy lso_Ihidzoht di 1
azabi cycl ononyl , v@ne?e ):he S”Lbst [ f'ué?\dt?fs] are 123 %y@%xy,whélag%gj,kyba}keﬂ ,or _

1), [err]alkoxy, dﬂiyhfl%mﬁ@ml@'(b'e shistitufedtwitt 8 phdupl SbcRE ﬂ&%ﬁéﬁ?ﬁdla(ﬂtc?,% D)
group selected fromlerr] phenyl, phenyl-Jerr]al kyl-het and het-[err “whére
the substituents T agéne and aminocgrbenyl apd W“bﬁ’é‘ll@{ﬂl?“ qayy argor hetyare 1-2 hydroxy,

[err]al koxy, nitnalof)dL, BHTNCF,, £ Calkyl) @CE Sikoky, Qitd 448 agiuyP [err] 188

R™is selected from

10 S-C 1—C 6alkyl, C(=0)-C I-C 6alkyl, C(=O)—NH2, C l-C 6alkyl, halo(F, Cl, Br, I)-C l-C 6alkyl,
benzyl and phenyl;
R" is selected from the group

R*, NH-C(=0)-O-R* , NH-C(=0)-R* , NH-C(=0)-NHR* , NH.S0,R®, NH-50_-NH-
C(=0}-R* , NH-C(=0)-NH-80,-R®, C(=0}-0-R*", C(=O0)R*", C(=O)}-NHR® , C(=0)-NH-
15 C(=0)-0-R* , C(=0)-NH-C(=O)-R? , C(=O)-NH—SOZ-RS, C(=0)-NH-SOZ-NHRS, SOZ-RS,

50,-0-R, SO,-N(R),, §O,-NH-C(=0}-0-R*", soz-NH-c(=0)-(}R?'..'- and SO,-NH-C(=0)-

”

R?;

R" is selected from hydrogen, hydroxy and substituted or unsubstituted

C.-C . - ; - - -
15 1a.lkyl C 1 Cualkoxy Cz-Cmalkenyl, C2 C1 0alkyn).rl, C3 Cncycloalkyl, C3

20 C R - -C - - - - -C -
10c:yc:loalkenyl C 1 C 6alkyl C A C_lzaryl, C ” C_l 0aryl—C 1 C 6a.lkyl, C A Cmaryl CO

C_alkyloxy, C_-C -het, het-C_- - - -
galkyloxy, C, 6alkyl het, het C1 C 6alkyl, C 5 C 12aryl, het, C 1 C 6alkylcarl:vonyl, C1

Csalkoxycarbonyl, C3- 8cycloz:xlkylc:au-bcnyl, C3-C 8cycloalkoxycarbonyl, C <

C1 1aryloxy«:arbonyl, C7,-C:l 1arylalkoxycarbcnyl, heteroarylalkoxycarbonyl,

heteroarylalkylcarbonyl, heteroarylcarbonyl, heteroarylalkylsulfonyl, heteroarylsulfonyl,
25 CI-C 6alkylsulfonyl and C 6—Cmarylsulfonyl, where any alkyl, alkenyl or alkynyl may

optionally be substituted with 1-3 groups selected from OH, halo(F, Cl, Br, I), nitro, amino
and aminocarbonyl and the substituents on any aryl, heteroary! or het are 1-2 hydroxy,
halo(F, Cl, Br, ), CF3, C _I-C 6alkyl. CI-C 6-alkoxy, nitro and amino;
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[err] [err] where o0is 0-1, pis 0-1, qis 0-1 andr is 0-1; [err] each are
|ndependen éy”;s@bggct ed from [err] and UW Uis an optional Ipmmsbm“wt ed
bi val ent cal selected fromthe group [err] on any al kyl, al kenyl or

al kynyl are 1-3 R Wis selected fromthe group hydrogen, O—I, [err] [err]
189 [erR‘}axBRn&alG(\ TéQetheHvitite Bommdgi vakogRA W W hiEdhkyaraccept abl e sal ts

thereof. 3) The god of. Ol ai mgvgﬂ selete f1.0 er
aromati c het er SE9EIE L&Y 5'€P‘ea“ PER %esubﬁ%‘ﬂf)‘l [s"ﬁ cle sq@‘?ﬁd] mi’@lmmpg"h“yﬂb
piperazinyl, thiamorpholinyl, pyrrolidinyl, imidazolidinyl,indoliny], isoindolinyl, 1,2,34-
tetrahydro-quinolinyl, 1,2,3 4-tetrahydro-isoquinolinyl, thiazolidinyl and azabicyclononyl,
5 - wherethe substituits are 1-3 hydroxy, halo(F, Cl, Br, I), CF3, C i—C 6'alkyl, C I-C 6alkoxy, nitro
and amino; |

RS is a substituted or unsubstituted group selected from
Cl-Csa'lkyl C,C alkenyl C2 Csalkynyl C3-C8cycloalkyl, 6cycloalkenyl CO-C 6alkyl-
phenyl, pheny l-C -C 6alkyl C -C alkyl -het and het-C O-C 6alkyl, where the substituits are 1-
10 3 hydroxy, halo(F, Cl, Br, I), CF3, Cl_-C 6alkyl, C l-C 6alkoxy, nitro and amino; T is U-W,

where
U is an optionally substituted bivalent radical selected from the group

-C 6alkyl-Q- C,-C aIkenyl-Q—, and C 2—C 6alkynyl-Q—, where the substituits on any alkyl,

alkenyl or alkynyl are 1-3 R%
15 Q is absent or is sele: ted from the group

-soz-N(R“)-, NE")-, NER"}-C(=0)-, N(R")-C(=0)-0-, -NR")-80 -, C(=O)}-N(®")-

C(=0)-0-, -C(=0)-0-, -C(=0)- and -C(=0)-N(®R")-;
W is selected from the group

hydrogen, OH, 0-C,-Calkyl, SH, SR™, NR"R", NH-C(=0}O-K*", NH-C(=O}NR*R",
20 NH-C(-O)-R*", NH-50,-R’, NH:S0,-NK"R", NH—SOZ-NH-C(¥Q)-Ra", NH-C(=0)-NH-
S0, %, C(=0)-NH-C(=0)-O0R*, C(.=O)-NI-.I-C(=O)-Ra", C(=0)-NH-C(=0)-NR"R",
C(=O}NH-SO, R’ C(=O)}NH-SO, NRR™, C(=S5)-NR™R", SO Ry soz-o-Rs, 50,
NRURY, 50, -NH-C(—O)—O-R SO -NH-C(—O)-NRan oNH-C(-O)—R O-C(=0)-
NRPR™, O-C(=0)}-R? , O-C(=0)-NH-C(=0}R* , 0C(=0)-NH—SOZ-RS and O—SOZ-RS; and

25 pharmaceutically acceptable salts thereof.

6) A method of treating mammal having an immune disorder mediated through the
CD11/CD18 family of adhesion receptors comprising the step of administering a pharmacologically

effective amount of a compound represented by the formula:
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[err] [err] 193 [err] 194 [err] 5 where [err] are_sel ected from
the group. CWO®R98s6|] and N, z is selected fromthe group O, pAeq10
NR[err]; nis 0-3; [err] each are independently selected fromRerr] and
UW 10 Uis an optionally substituted bi vaI ent radi wel ected fromthe
group [err] 195 0

Xy
LX 1 p) -~
D~ \LY/ \/\
: :(Rp)n
~ where
D is selected from the group
NH
/
( \ (Rd)n\/:\ ‘ X
RY) Y2 ’
" "\/ \21 o K/
5 where

Y1 is selected from the group NR", CH and CRd;

Yz, Y3, Y* and Y are selected from the group CH and CRd;

Z‘1 is selected from the group NR", O and S;

nis 0-3;

10 Lx is selected from the group substituted or unsubstituted

Cz—Csalkylene

C3-C 6cycloalky]ene,
CG-C3alkylene-NRn-(C=O)-C0~C3alkylene,
C alkylene-(C-O)-NR C -C alkylene,

3

15 C -C alkylene-O»Co-Csalkylene,

-C3alkylene-NRn -C,Cpalkylene,

-Csalkylene-(C=0)-C O-Csalkylene,

C,rC alkylene5(0),, ,-C,-C,alkylene,

CO-Csalkylene-NR -SO C -C alkylene,

20 CO-C alkylene-SO -NR —Co-Csalkylene,
1= 2. -t

CO-Csalkylene-CR CR C0 C3alky1ene,

201
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P(OO, where s is 0-2; het is a nono- or bicyclic 5, 6, 7, 9 or 10 nmenber

het er ocycl we dojs88s6 €ach ring containing 1-4 heteroatons sel ectradodgan N, O

and S,. where the heterocyclic ring my be saturated, partially saturated,

or aromatic and any N or S being optionally oxidized, the heterocyclic ring
bei ng substitut%mhnﬁczc'ﬁﬁg%wf,mhaﬂo(ﬁ a, Br, 1), [err] 5

[err]al koxy, nitro and am no; Wis selected fromthe group [err]

Ly lenahet G ,tlkyvlenes Rierr]; where R is selected fromthe

group 15 hydrogen, halo(F. d Br, 1), cyano, carboxy,
car boxy- [ aiiiere thk kibbtituehBs aiseledtsd ﬁ@m@.egr.i;‘fﬁmnkt&é\}@xk?, r¥ghagéar bonyl
car boxami qo, carbanoyl, carbanoyl oxy, fornyl, fornyloxy, azido; nitro,

i m dazoyl ,L us sledted frofiti graipbabstiitedsrtniiibsiutedy dr oxy, [err] mercapto,’

sul f onam do, heé C pﬁe]noxy', phenyl, benzam do, tosyl, norpholino,

mor phot i nyl, pi mérﬁz?'ﬁ?el’, pi peridinyl, pyrrolinyl. imdazolyl and indolyl;
20 Rlerr] is selected fromthe group [err] and het, where the
substituits ar é:oaezmwyn&M(C {Talk@eneBr, 1), [err] (err]al koxy, nitro
and amno; d Ris “selected from hé group [err]

Co-Czalkylene-(C=0)-NRn-Co-Czalkylene,

Co-CzalkyImeGCOCZalkylem,
n
Co-Cza].kylene-NR -CO-CZalkylene,
10 Co-Czalkylene-(C=O)-C o-Czalkylene,

C O-Caalkylene-S(O) alkylene,

0203
n
Co-CsaIkylene-SO 2—NR -C O-Csalkylene and

Co-Czalkylene-aryl-C o-Czalkylene

where the substituents are selected from the group one to three Rl', R2 and R3;

15 'R-l-, RZ and R> are selected from the group+ -
hydrogen,

C 1 -Csalkyl-hydroxy,

halo(F, Cl, Br, I),
halo(F, Cl, Br, I)-C 1-C8alkyl,

20 cyano,
isocyanate,
carboxy,
carboxy-C l-C 6alkyl,
amino,

25 ~ amino-C ,Coalkyl
amino-di(C l-C 8alkyl),
aminocarbonyl,

carboxamido,

carbamoyl,
S

A A
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al kynyl may optionally be substituted with 1-3 groups selected from OH,

hal o(F, C., BYO 994985610 nitro, am no and am nocar bony| PERQSPE6410
substituents on any aryl or het are 1-2 hydroxy, halo(F, C Br, 1), [err]
nitro and am no; R’H;a eI ected from[err] benzyl and phenyl; 15 Rlerr] -
is selected fromfah xiS’[err] 20 Rlerr] is selected from hydrogen,
hydr oxy and substfqrmﬂed or unsubstituted [err] 197 optionally be
substituted with §; BEPUPS selected fromOH, halo(F, d, Br, I), nitro,
am no and am nocar bo%y and the substituents on any aryl, heteroaryl oi het
are 1-2 hydroxy, R#Po(F, O Br, 1), [err] al koxy, nitro and amno; [err]
taken together w {niafde@, common nitrogen to which they are 5

attached may from an optionally substituted heterocycle selected from

mor phol i'nyl, pi peP%¥°nyl, thi anorpholinyl, pyrrolidinyl,

i m dazol i di nyI i ndedidufido, | SOi ndol i nyl, 1, 2 3,4- tet rahydr o- qui nol i nyl,
1,2,3,4-tet rahydrﬁ‘-gi s?‘gt%i nol i nyL thiazoli di nyl and azabi cycl ononyl, where
the substituits a a8Ohydroxy, halo(F, C Br, 1), [err] nitro and am no;
10 Rs is a subbgdroyt ed or unsubstituted group selected from[err] T is
U-W andyl5 pha&;‘r_&gagyotx&cal | y acceptabl e sallts t her eof .

mercapto,
sulfonamido,
phenoxy,
phenyl, and

15 benzamido;

R? is selected from the group
hydrogen,
halo(F. CI, Br, I),
cyano,
20 isocyanate,
carboxy, .

carboxy-C 1-C 6alkyl,

lamino,
amino-C l-C 8alkyl,

25 aminocarbonyl,
carboxamido,
carbamoyl,
carbamoyloxy,
formyl,

30 formyloxy,
azido,
nifro,
imidazoyl,
ureido,

35 thioureido,
thiocyanato,

— 203
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5) The method of Caim4 wherein [err]Jare selected fromCH and CRd; [err]
is sel ectedvdvomsserr] and S; 20 nis 0-3; [err] each are pgwesynsaot |y
Ra; [err] substituted with 1-3 R; where [err]is selected fromthe group
hydr ogen, halo(F.. CL Br, 1), cyano, carboxy, carboxy, am no, am no,
ani nocar bony| , Bysroxy: car boxam do, carbanoyl, carbanoyl oxy, fornyl,
fornyl oxy, azi do-Chpikoky), | m dazoyL ureido, thioureido, thjocyanato,
hydr oxy, [err] er apt o, sul fonam do, .phenoxy, phenyL, benzam do,
nmor phol i no, normpécdptaayl , pi perazinyl, piperidinyl, pyrrolinyl. imdazolyl
and i ndol yl; Ramifgapr% rogen or a substituted or unsubstituted group
selectedfrom[err'] 8 amino;, Rerr] is selected fromthe group [err]
al kynyp may optGdRalkylsulbmybubstituted with 1-3 groups selected fromOH, ,.
hal o(F, CI, Br, 1), nitro, am no and am nocarbonyl and ‘the substituents on
any aryl or hethehre 1-2 hydroxy, halo(F, Cd, Br, 1),, [err] nitro and
am no; R err] ipieﬁﬁ&,ec'[ ed from 10 [err] benzyl and phenyl;

phenyl,

benzamido,

10 tosyl,

morpholino,

morpholinyl,

piperazinyl,

_ piperidiny],
15 pyrrolinyl.
imidazolyl and
indolyl;
R€ is selected from hydrogen and substituted or unsubstituted

CrCrottt

0 GGl
CyCoallmyl
C,-C, cycloalkyl,
C?’-C1 ocycloalkenyl,

CI-C 6alkyl—C 6—C 1 2aryl,

25 C 6—C 1 oaryl-C I-C 6alkyl,
CI-CGalkyl-het,
het-C 1—C 6alkyl,
CeCr™vt
C l-C 1 Oalkyl—Q-,

30 C,-C, alkenyl-O-,

2 10

CyCrprllymytO-

C3-C 1 1cycloalkyl—0-,

A
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Rlerr] is selected fromthe group [err] Rerr] is selected from hydrogen,
hydroxy and W&¥¥4983%t ed or unsubstituted [err] heteroaryl al kyl RGI/ES99/06410
het eroaryl carbonyl, heteroarylal kyl sul fonyl, heteroaryl sul fonyl, 25
[err], where any @I&y o%hJé . or al kynyl may optionally be substltut ed
vmthngroups se’ie’é‘te ﬁ’nd-l halo(F, Cd, Br, 1), nitro, amno and
am nocar bonyl andcté e‘a @s_tlt s on any aryl heteroaryl or het are 1-2
hydroxy, halo(F, 4, u@!«l é) 12al[l‘%rr']al koxy, nitro and am no; 199 [err]

t aken toget her Wl(t:bct @mgj,@_trogen to which they are attached nay from
an optionally subskilOut ed1 hét erocycl e sel ected from nor phol i nyl,

pi perazi nyl, thi 6(|jm¢ }-hd)d-, pyrrolidinyL imdazolidinylindoli nyI ,
isoindolinyl 1, 2,13, tetrahydro-quinolinyl, -

1,2,3,4- 5etrahydrlgf.csgod;kﬂ_@_| nyl, thiazolidinyl and azabicycl ononyl, 5
V\/nere the substituit® &re 1-3 hydroxy, hal o(F, A, Br, 1), [err] alkoxy,

- nitro and am no; Re@rsd-bS a substituted or unsubstltut ed group sel ected

from[err] phenyl © [1érr] where the substituits are 1- 10 3
hydr oxy, hal o(F, CI Br nlerr]alkoxy, nitro and amno; Tis UW where U
- is an optionall y d bi val ent radical selected fromthe group [err]
al kenyl or al kynyl are 1 3 R
n
Cz-CmalkenyI-NR -
n
C2-Cmalkynyl-NR -
10 -NR™-
C3 C1 1cycloalkyl NR"-,
n
C3-C1 0cyc:loalkenyl—NR -
n
Cealkyl-C-C, ary-NR™,
- n
C 6-C 1 0aryl-C 1-C 6alkyI-NR -
n
C17C 6alkyl_-hel:—NR -
15 het-C -C alky-NR™-,

n
C A ClzaryI-NR - and

het, where the substituents on any alkyl, alkenyl or alkynyl are 1-3 R? and the substituents

on any aryl or het are 1-3 Rd;

het is selected from the group
(R R, —\/
20 S
R)nli (Rd) (Rd)
m } ﬂ— g f
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15 Qis absent or is sele. led fromthe group [err] 25
phar maceut |vpgb§,y98§§cept able salts thereof. 6) A nethod of treatuswossaomal

havi ng an i mune di sorder nedi ated through the CD11/CD18 fam |y of adhesion . .

receptors conprising the step of adn1n|ster|ng a pharnacologlcally

effective aﬂggnt conpoqg@’re ted by rt p+ﬁﬁhh 200 QW 5

wher e \jr\. ) i ( f er\ is selected from
err]

the group NR[err selecﬁ\g fr e group CH and
CRd; z[err] is sel ed fromthe gr NR[err], O an nis 0-3; x.10 L
group substitutgd or. unsubstltuagf [err] 201 [err]

Is selected fromt
where the substitugmts are sel ected 1ron1the group o to three [err] [err],
is selected fromthe. group’substltu d or unsubstituted 50 [err]

(Rl (ROl (RY,_N
£

Rrl )
—N
d / \\N (R (RY) | N_j -
| o) . o |

RYsi N Rt N R ff
7\ S~ n\f—_\>—-
S X

L4 4

Ty

5 and O where

R

RP and R"‘l are independently selected from the group
OH,
CN,

NOZ'

10 halo(F, Cl. Br, I),

OR™

SR",

15 R%

NR™ C(=0)-0-R",

206
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[err] where the substituents are selected fromthe group one to three

[err] alkyl -Wé‘l’%%)?‘lme”]

15 [ err] wo®odesseéct ed front he group, hydrogen,

hal o(F, d,

car boxy, carboxy-[err], amino, 25

am nocar bonyl , c NRuX(a0)-BO, car bamoyl, 202 car banoyl oxy,

f or nyl oxy,

10

15

20

25

Br, |

nitro,

), halo(F, d, Br, [err] 20

5 o | Mdazoyl, ureido,
C,Cealkyl-SO,R", '

nl
C,C 6alkyl-SOZ-NRnR ,

C(=0)-R",
O-C(=0)-R",
C(=0)-0-R" and

C(=0)}-NR'R”,

R‘:l is a chemical bond when het is a divalent linking group;

R"and R" are independently selected from the group

hydrogen,

hydroxy,

C l-C 6alkyl,

halo(F, Cl, Br, I)-C 1—C 6alkyl,
C 1—C 6alky1-het,

het-C 1—C 6a1kyl,

C 6-C 1 zaryl, and

het;

RZ is a substituted or unsubstituted group selected from

hydroxy,

C 1—C 1 1alkoxy,

C3-C 1 2cycloalkoxy,

C S-C 1 2ara]koxy,

C B-C 1 2arcycloalkoxy,

C << Oaryloxy,

C3-C 1 oalkylcarbonyloxyalkyloxy,
C3-C 1 0alkoxycarbonyloxyalkyloxy,

CS-C_1 oalkoxycarbonylalkyloxy,

' Cs-C1 ocycloalkylcarbonyloxyalkyloxy,

U

207

cyano,

am no-C -C al kyl,

-

| socyanat e,
[err]
formyl,



t hi ourei do, thiocyanato, hydroxy, 10 [err] mercapto, sul fonam do, phenoxy,

phenyl , -andyé99/49856 benzam do; "Ra is selected fromthe OpStsIINEE190€EN,
hal o(F. CI, Br, 1), cyano, 20 . _ i socyanat e, carboxy, carboxy-[err]
am no, amno-[err] 25 am nocar bonyl , carboxam do, carbanoyl,

car banoyl oxy, fGréyytycloaiioxycarbonyloxyaigylaxy) oxy, azido, nitro, inidazoyl,

C 5—C 1 ocycloalkoxycarbonylalkyloxy,
CS-C S 2aryloxycarbonyla1kyloxy)
_ C8-C lzaryloxycarbonyloxyalkyloxy,
5 C8-C 1 2arylca;bonyloxyalkyloxy,

C S—C 1 oalkoxyalkylcarbonyloxyakyloxy,

RORINGC,C, alkoxy)-

-0 o) (@)
O o
CH, CH, Q

—O-CH 2 CH 3

VN °\[r°
—o/ v ’
10° where the substituents on any alkyl, alkenyl or alkynyl are 1-3 R? and the,._substituenis on
| any aryl or het are 1-3 Rd ; _
Qis absentoris C 0'C3 alkyl substituted with a group selected from
-NR")-,
-N@®")-C(=O)-,
15 -NER™-C(=0)-0-,
-NR-C(=0}-NR")-,
NR"-S0,-,
-C(=O).
-O-C(=O}-N(R™-,

20 -C(=0)-NR®R")-, |
V is absent or is an optionally substituted bivalent group selected from

C

1-C 1 1alkylene,

208
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ureido, 35 t hi ourei do, thiocyanato, 203 - hydroxy, [err]al koxy,

mer capt o, --suMQ@WAIBIH0, 5 [err] het, phenoxy, phenyl K PGEH36dYS,
- 10 tosyl, morpholino, nDrphoIinyI pi perazi nyl, piper|d|nél 15
cpyrrolinyl. imd dPI(E'd(F Rc is selected from hydr ogen an
~ substlituted or %’ZC&L%{R?'%{'U ew ?e“‘?'] %04 _
2—C alkenylene, :

C alkylene-O-C -C alkenylene,
C Cscycloalkylene,
5 6 . Oaryl -C alkylene,

CO-C alkyl-C ” Cmarylene and

-C 6alky—het;

where the substituents on any alkyl are 1-3 R? and the substituents on any aryl or het are 1-

3 Rd;

10 Wisa CO-C3 -alkyl substituted with a group selected from
R?,
NH-C(=0)-NR"R™,
NH-C(=0)-R%,
C(=0)-R,
5 . C(=0)-NH-C(=O)-RS,
C(=0)-NH-C(=0)-NR"R",

C(=0)-NH-S0 - RS,
c(=o).NH-soz-NR“R“',

C(=O)NR'R™,
20 NH-C(=0)-R® and

'R°and pharmaceutically acceptable salts thereof.

7) The method of Claim 6 wherein the compound selected from the group

* c L ] S *



[err] het, where the substituents on any al kyl, al kenyl or alkynyl are 1-3
Ra and theywdfgidségients on any aryl or het are 1-3 Rd. het ipg19gde90640 from
the group [err] 205 [err] 5 [err] are independently selected fromthe
group OH, [err] 206 [err] R err] is a chem cal bond when het is a

divalent1linking group; [err] are independently \Ad fron1the group 10
hydr ogen, hydroxy, [err]

and
e
D
5
where
D is selected from the group
-

210
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Rz is a substituted or unsubstituted group selected from hydroxy, [err] 207
[err] [err] O 99/49856 where the substituents on any al kyL al"éﬂ-ﬁw 0

al kynyl are 1-3 Ra and the substituents on d any aryl or het are 1-3 RQis
absent or is [err] alkyl substituted with a group se from([err] 208
[err] where the substituents on any al kyl are 1-3 e substituents on
any aryl or het are 1- 'rr] [ er maceut i cceptable salts

;
thereof. 7) The methocilﬁ Q@ialméd\mglm compou ted fromthe
group 209 (Rd}n I ' Y5 (Rd)n 5

\/ z1/ . \/

’ and

where Y, Y2 Y3 Y and Ys are selected from the group CH and CRd

Z1 is selected from the group NR® ,OandS;
nis 0-3;

5 Lx is selected from the group substituted or unsubstituted
C2-C5alkylene,

C3-C 6cycloalkylene,
-Csalkylene-NRn-(C=O)-C0-C3alkylene,

=OLNRYC .
Co-CsaIkylene-(C—-O) NR -Co Csalkylene,

10 C O-C 3a1kylene-O—C O-Csalkylene,

Csalkylene-NRn-C O-Csalkylene,
C 0~C3alkylene-(C=O)-C0-C3alkylene,

-C alkylene-S(O)0 2Co” 3alkylene, -

C -C alkylene—NR 502 C0 -C alkylene,

15 alkylene-SO -NR" -C -C alkylene,

-C3alkylene-CR1=CRz-C ;7Cpalkylene,
-Csalkylene-C;—'_C-C O-Csalkylene and

CO -C, alkylene—het—Co-CSalkylene

1 3

where the substituits are selected from the group one to threeR", R?and R ;

20 LY is selected from the group substituted or unsubstituted

0 alkylene, '

C ~C alkylene-NR (C"'O)-C alkylene,

—OLNRD
Co-Czalkylene-(C—O) NR -CD-Czalkylene,

-

) O R 1
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[err] where [err] are selected fromthe group [err] [err] is selected from
the group lvadhbdudssend S; n is 0-3; 5 LX i s selected from tHeerngs99/06410

. substituted or unsubstituted [err] where the substituits are selected from
the group one to three [err] 20 L[err] is selected fromthe group
substituted or GySyllotiene@-CgClalkylgne,  [err] where the substituits are
selected fromthe group one to three [err] [err] are selected fromthe

group hydrogen, ClQalklene-NR-d:ed’:ra]kféﬁéo(F c, Br, 1), halo(F, d, Br, [err]
cvano, isocyanat® g . %arboxy, [err] ‘am no, ' '

C0~Czalky1ene-(C=O)-C -C alkylene,

a]kylene-S(O) alkylene,
5 Co-Csalkylene-SO -NR" -C,C. alkylene and
CO-CZalkylene-aryl—CO-Czalkylene

where the substituits are selected from the group one to three Rl, R2 a'nd R ;

Rl, R?and R> are selected from the group

hydrogen,

10 C 8alkyl-hydroxy,

halo(F, Cl, Br, I),
halo(F, Cl, Br, I)-C -C alkyl,

cyvano,
isocyanate,
15 carboxy,

carboxy-C l-C 1 1alkyl,

amino, .
amino-C 1—C 8alkyl,

amino-di(C l-C 8alkyl),

20 aminocarbonyl,
tarboxamido,
carbamoyl,
carbamoyloxy,
formyl,

25 formyloxy,
azido,
nitro,
imidazoyl,
ureido,

30 thioureido,
thiocyanato,
hydroxy,

212
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am no-[err] amno-di[err], 20 am nocarbonyl, carboxam do

car bam[)yl ,--] cmﬁﬁgxy, ! formyl, 25 formyl oxy, azido, PGI/U$29/06410
i m dazoyl, urei do 30 t hi ourei do, thiocyanato, hydroxy, 212
[err] mercapto, do phenoxy, 5 phenyl, and benzam do;
Rlerr] is select ed t’he group hydrogen,

mercapto,
sulfonamido,
phenoxy,

5 phenyl, and -

“benzamido;

R? is selected from the group
hydrogen,
halo(F. Cl, Br, I),
10 carboxy,
amino,

amino-C -C8a1kyl,

aminocarbonyl,
carboxamido,

15 carbamoyl,
carbamoyloxy,
formyl,
formyloxy,
imidazoyl,

20 ureido,
hydroxy,
C1 -C 6alkoxy,
sulfonamido,
het,

25 phenoxy and
pheny],

RC is selected from hydrogen and substituted or unsubstituted

CI-C 1 oalkyl,

CZ-C_1 0alkenyl,

30 2 1 0alkynyl
C3 C’l 1c:yt:loalkyl,
C -C, 1 0c:ycloalkenyl

C -C alkyl C C aryl,

C-C 2y-C,C alkyl,

—_—

YN
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halo(F. A, Br, 1), 10 car boxy, amno, amno-[err], am nocarbonyl,
car boxanm dowyo 949856 car banoyl , carbanoyl oxy, fornyl, fopowsoeywssto
imdazoyl, 20 . urei do, hydroxy, [err]alkoxy, -sul fonam do, het, 25 -
phenoxy and phenyl, RC is selected from hydrogen and substituted or
unsubstituted [erfgalkylhgterr] [err] and het, where the substituents on any
al kyl, al kenyl or alkynyl are 1-3 R err] and the substituents on any aryl
or het are 1-3 lreéﬂﬁazsvh het is selected fromthe group

CoCro™ V"

110

5 C2-C1 0al_kenyl—O-,

C2-C 1 0alkynyl-()-,

C3-C

C,-C, alkyl-O-,

1 1cycloalkyl—O—,

C3-C 1 ocycloalkenyl—O—,

Cl-C 6alkyl-C 6—C aryl-O-,

12

10 C 6-C 1 0aryl-C I-C 6alkyI-O-,
C 1—C 6alkyl-het-0-,
het-C O-C 6alkyl—O-,
C 6—C 1 2aryl—O-

n
C 1'C-1 oalkyl-NR ~

' n
15 C2-C malkenyl-NR -
n
C2-C 1 0alkynyl-NR -

n
C3-C 1 1cycloalkyl—NR =

n
C3—C 1 0<:ycloalkenyl-NR -
n
Cl-C 6a.lkyl-C 6—C _lzaryl-NR - |

n
20 C 6-C1 0aryl—C l-C 6alkyl-NR -

c,C 6alkyl-het-NRn-,

n
het-C O—C 6alkyI—NR -

C 6—C 1 2aryl-NRn- and het, where the substituents on any alkyl, alkenyl or alkynyl are 1-3 R?

and the substituents on any ary! or het are 1-3 Rd;
25  hetis selected from the group

214
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- 214 [err] 215 [err] Rd is a chenical
bond when-hetW®99/4988 val ent |inking group; [err] are independeRCirjussgbate ed

~fromthe group 15 hydr ogen, hydroxy, [err]al kyl and hal o(F, d.
~Br, I)[err] al V |s ‘absent an optlon substltut ed bival ent
group sel ect R % ] V\/ner(R‘{h S’%‘ |tuent kyI are 1-3
- Rlerr] and the su nts on any het arel £]; Wis

selected fromthe ou ydr ogen, R[err and

- pharnmaceutical ly acc&tabl e salts thersof

(Rd)n (R% (RY),_N
% )_ "\,,@__ "\'
R4 L Rd N—\/

R,/ RY '
( )\ \ ( )ﬂ‘ (R),,\Q ,

’

R Rn

N—N '
W\
R°/<N/ N (Rd)@__ RN —>_
| -
| (R")n\ \ (R“')n \ (R? )ﬂ—

(RY, N—N

£y

and o) where

5

RP and R% are independently selected from the group
OH,
10 CN,

N02,

halo(F, Cl. Br, 1),

OR™,

'SRn

* c L M s *

215




8) The method of Caim6 wherein the conpound is selected fromthe group

het hal o [&y¢boabbse het . [err] amno-C-Caly PCT/US99/06410
[err] 219 am nocar bonyl [err]al kyl, am no-di[err]al kyl), carboxam do,
car banoyl, 5 car banoyl oxy, fornyl, fornyloxy, ureido, hydroxy,
SOR",
CF3, -
RC
NRR",
5 NR™ C(=0)-O-R™,

NR" C(=0)-R",
n
CO-C 6alkyl-502-R ,
nl
C,C 6alkyl—SOZ-NRnR ,

C(=0)}-R",
10 O-C(=0)-R",
C(=0)-O-R" and
C(=0)-NR"R",
Rd is a chemical bond when het is a divalent linking ¢voup;

R"and R" are independently' selected from the group
15 hydrogen,
hydroxy,
Cl-C 6alkyl and

halo(F, Cl. Br, I)-C l-C 6alkyl;

V is absent or is an optionally substituted bivalent group selected from
20 CI—C 6alkylene,

C O-C3alkylene-0-C O-Csalkylene,

C2-C 6alkenylene,

Co-Czalkylene-O-Cz-C 4alkenylene,

C3-C8cycloalkylene,

25 C O-C 6alkyl-C 6-C 1 0arylene and

.C O-C 6alky-het;

where the substituents on any alkyl are 1-3 R? and the substituents on any aryl or het are 1-3 Rd;

W is selected from the group
hydrogen,

-— 216
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10 [err]al koxy, sulfonam do, phenyl and phenoxy, Rerr] is

. sel ected frowebw4sgsoup 15 hydrogen, halo(F. C Br, |PCT&$2956410
. isocyanate, carboxy, 20 am no, am no-[err]al kyl, am nocarbonyl,
car boxam do, carbanoyl, 25 car banoyl oxy, fornyl, fornyl oxy,

i mi dazoyl, urei doNH3C=O)-NR"R", hydroxy, [err]alkoxy, sulfonam do, phenoxy
- and phenyl, 35 RC is sei ected from hydrogen and substituted or
~unsubstituted 220NH-C(=O)}R",

¢(=O)-NH-C(=0)~RC, |
C(=0)-NH-C(=0)-NR"R",

5 - C(=0)-NH-0,- K,
C(=0)-NH-soz-NR“R“',

C(=O)NR'R™,
NH-C(=0)-R and

Rd; and

10 pharmaceutically acceptable salts thereof.

8) The method of Claim 6 wherein the compound is selected from the group

s

_—

R g
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[err] 221 [err] 5 het, where the substituents on any al kyl,
al kenyl _or vah kospgks are 1-3 R and the substituents on any ar)ﬂcmsgb@gﬂare
1-3 R Rlerr] are independently selected fromthe group OH, [err], 10
halo(F, d Br, 1), NO, cyano, OR n SR [err] 222 [err] [err] are

I ndependent|ly selected fromthe group oﬁ/het
~ halo o ¢
T" )L /L’r
| Y \”/ “halo

A O O 0



: effectl ve anpunt

. hydrogen, 5 hydroxyl, [err] and halo(F, C. Br, I|)-[err]alkyl;

i halo is sel e?Y@3/498%m the group F and O ; is selected from thePgGT@§ps/06410

" NRlerr], 0 and S; 10 nis 0-3; and pharmaceutically acceptable salts

: thereof. 9) The nmethod of Claim6 wherein the adhesion r%@pt or is selected
fromLFA-1 (CDlla/ CD18) and Mac-1 (CD11b/CD18). 10) Th thod of Caim?9

- wherein the adhesion receptor is LFA-1. 15 1 The-nmet hod of Claim
- 6 wherein the imune disorder is selected frB@the groug=Qej ection of or
by a transplanted graft, psoriasis, rheunato | QrOritfs. asthma and

mul tiple sclerosis. 12) The t hod d ai Ll Ng
adm ni sterin i i Wﬁ?ﬁnt to the
m_sterl ng an

manmal . 13)

¢ ~ 14) The net hod
romh@ler i asi s and ast hma and
the LFA-1 antagonist is
mal |y, inter-pul nonary or
wherein the manmmal is -a human. 223

OYRC
halo o NH

R R /‘L OH

(ROn-f2 1\ | |
/ O
kZ1 W)\[(N\’/ Zhalo
5

" the therapeutically effecjive afjpunt
- adm nistered orally, toplﬁﬁlly,arans 3
.' inter-nasal. 15) The nethod of Claim®o

and
O het
halo o :
4
(R")
21 j halo
5 where

RY, B, %, K% and R are selected from the group

hydrogen,
Cl-Csalkyl,

C 1—C8a1kyl-hydroxy,

10 haIO(F, Cl, Br, I)r
haloF, CJ, B, 11.C,-Cyalkyl,

amino,
ammo-C_l-Csalkyl,

\
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aminocarbony}-C O-C 6alkyl,
amino-di(C I-Csalkyl),
carboxamido,

carbamoyl,

cérbamoyloxy,

formyl,

formyloxy,

ureido,

hydmxy ’

C l-C 6alkoxy,

sulfonamido,
phenyl and
phenoxy,

R? is selected from the group

hydrogen,
halo(F. C] Br, I),
cyano,
isocyanate,
carboxy,

amino,

anuno-Cl-_CBalkyl,

aminocarbonyl,
carboxamido,
carbamoyl,
carbamoyloxy,
formyl,
formyloxy,
imidazoyl,
ureido,
hydroxy,

C 1 -C 6alkoxy,

sulfonamido,
phenoxy and
phenyl,

RC is selected from hydrogen and substituted or unsubstituted

* [ L M s *
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C I-C 1 oalkyl.

C 2—C 1 oalkenyl,

€5 Cpp?llomyl
C3-C 1 1<:ya:l.oalkyl,
5 C3-C,l 0cycioalkenyl,
C I-C 6alkyI-C 6-C 1 2an_'yl,
C 6-C 1 oaryl-C l-C 6a1kyl,
C I-C 6alkyl-het,
het-C l-C 6a1kyl,
10 C 6—C 1 2a_ryl,
C l-C 1 oalkyl-O-,
C2—C 1 0alkenyl—O-,
C 2—C 1 0alkynyl—O—,
C3-C 1 lcycloalkyl-O-,
15 CS-C 1 0(:yt:loalkenyl-O-,
C 1.,.-C 6alkyl—.C 6—C 1 2aryle._()-., -
C 6—(.' 1 0aryl-C l-C 6all»:yl-O—,
C 1 -C 6alky1-het-0-.
het-C O-C 6a.Ikyl-O-,

20 C 6—C 4 2aryl-()-
n
(II-C1 0alkyl-NR -
n
CZ-C_1 oalkenyl—NR -

n
C2-C 1 0alkynyl—NR >

n
CS-C 1 lcycloalkyl-NR -

n
25 C3-C 1 ocycloalkenyl-NR -

n
C l-C 6alkyl—C 6-C 1 2aryl-NR -

221
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n
C 6-C 1 0:-n'yl-C I-C 6alkyl-NR -
n
C 1—C 6alkyl-hel:-NR -

het-C

n
5 Calky-NR™,

- N
C 6—C12aryl-NR -and

5 het, where the substituents on any alkyl, alkeny! or alkynyl are 1-3 R* and the substituents
on any aryl or het are 1-3 Rd;

Rd are independently selected from the group
OH,
C l-C 6alkyl,
10 halo(F, CL Br, I),

NOZ'

cyano,
15 SOR",

NR°RY,
NR" C(=0)-0-R",
20 NR" C(=0)-R",
n
C,-C,alkylSO,-R",
nl
CyC 6alkyl-502-NRnR ,

C(=0)-R",
O-C(=0)-R",
25 C(=0)-O-R" and

C(=O)-NR"R",
het is selected from the group

R A Y O
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(R, (R

R" and RY are independently selected from the group
hydrogen,
hydroxyl,

C 1-C 6alkyl and

halo(F, CL. Br, I)-C 1-C alkyl;

6
halo is selected from the group F and Cl;

7! is selected from the group NR",OandS;
n is 0-3; and
pharmaceutically acceptable salts thereéf.

9) The method of Claim 6 wherein the adhesion receptor is selected from LFA-1
(CD11a/CD18) and Mac-1 (CD11b/CD18).

10) The method of Claim 9 wl:\erein the adhesion receptor is LFA-1.

11) The method of Claim 6 wherein the immune disorder is selected from the group;
rejection of or by a transplanted graft, psoriasis, rheumatoid arthritis. asthma and multiple sclerosis.

12) The method of Claim 6 further comprising administering an effective amount of an
immunosuppressive agent to the mammal.

13) The method of Claim 6 further comprising administering an effective amount of a VLA-
4 antagonist to the mammal. '

. 14) The method of Claim 10 wherein the disorder is selected from psoriasis and asthma and

the therapeutically effective amount of the LFA-1 antagonist is administered orally, topically,
transdermally, inter-pulmonary or inter-nasal.

15) The method of Claim 6 wherein the mammal is a human.

O 0 o o

L I s



