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Highly Potent Moltineric E-Selectin Antagonists 

100011 This application claims the benefit under 35SC §119(e) toS.Provisional 

Applicatio Nos. 62/405,792 ied October 7.2016and 62/45 415filedJnuary27 2017, 

which applications are incorporated by referenceherein intheir entirety.  

100621 Compounds, compositionsand methods for treating and/Or preventing at least one 

disease, disorder, and/or condition associated with-selectin activity including, for example, 

inflammatory diseases and cancers, are disclosed herein.  

100031 When a tissue is infected or damaged, the inflammatory process directs leukocytes 

and other immune system components to the site of infection or injury. Within this process, 

leukocytes play an important role in the engulfment and digestion of microorganisms. The 

recrutitent of leukocytes to infected or damaged tissue iscritical for outing an effective 

immune defense.  

[00041 Selectinisare a group of structurally similarcell suriiface receptors important tor 

mediating leukocyte binding to endothelial cells. Theseproteins are type I membrane 

proteins and are composed of an amino terminal lectin domain, an epidermal growthfactor 

(EGF)-like domain, a variable number of complement receptor related repeats, a hydrophobic 

domainspanningregionandacytoplasmicdomain.Thebinding interactions appear to be 

mediated by contact of the lectin domain of the selectinsand various carbohydrate ligands.  

[00051 There are three known selections: E-selectin, P-selectin, and L-selectin. E-selectin 

is found on the surface of activated endothelial cells, which line the interior wall of capillaries.  

E-selectin binds to the carbohydrate sialyl-Lewis' (sLe.), which is presented as a 

glycoprotein or glycolipid on the surface of certain leukocytes (monocytes and neutrophils) 

and helps these cells adhere to capillay wallsinareas where surrounding tissue is infected or 

damaged; and E-selectin alsobinds to sialyl Lewis(sLe") which is expressed on many 

tumor cells. P-selectin is expressed oninflamed endothelui and platelets, and also 

recognizes sLe' and sLe' but also contains a second site that interacts with sulfated tyrosine.  

The expression of E-selectin and P-selectin is generally increased when the tissue adjacent to 

a capillary is infected or damaged. L-selectin is expressed on leukocytes. Selectin-mediated 

intercellular adhesion is an example of a selectinmediated fiction.  
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100061 Although selectin-mediated cell adhesion is required for fighting infection and 

destroying foreign material, there are situations in which such cell adhesion is undesirable or 

excessive, resulting in tissue damage instead of repair. For example, many pathologies (such 

as autoimmune and inflammatory diseases, shock and reperfusioninjuries) involve abnormal 

adhesion of white blood cells, Such abnormal cell adhesion may also playa role in transplant 

and graft rejection. In addition, some circulating cancer cells appear to takeadvantage of the 

inflammatory mechanism to bind to activated endothelium, In such circumstances, 

modulation of selectin-mediated intercellular adhesion may be desirable 

[00071 Modulators of select minediated function inchide the PSOL Iprotein (and smaller 

peptide fragments), fUcoida, glycyrrhizin (and derivatives sulfated lactose derivatives, 

heparinand heparin fragments, sulfated hyaluronic acid, condroian sulfuatetied dextran, 

sulfatides, and particular glycomimetic compounds (see, e.g., US RE44,778), To date, all but 

the glycomimetics haveshown to be unsuitable for drug development due to insufficient 

activity, toxicity, lack of specificity, poor ADME characteristics, and/or availability of 

material.  

[00081 Accordingly, there is a need in the art for identifying inhibitors of selectin

mediated function, e.g, of selectin-dependent cell adhesion, and for the development of 

methods employing such compounds. The present disclosure may fulfill one or more of these 

needsand/or may provide otheradvantaes.  

[00091 Compounds compositionsand methods for treating and/or preventing(Lt, 

reducingthe likelihood ofoccurrenceorreoccurance) at least one disease disorder and/or 

condition in which inhibihitinbnnf E-selctin to one or morefIEseetinligandsmay 

play a role are disclosed.  

[00101 Disclosed are highly potent multineric E-selectin antagonists of Fornula(U 

-2-
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prodrugs of Formula (I), and pharmaceutically acceptable salts of any of the foregoing, 

wherein each R, R2, R3, and R4 are defined herein.  

[0010a] According to a first aspect, the present invention provides at least one 

compound chosen from glycomimetic E-selectin antagonists of Formula (I): 

R2 
R3 

0 L 

0 O 
OH RI 

OH4 OR4 O 
OH 

HO 

OH 

m 

(I) 

and pharmaceutically acceptable salts thereof, 

wherein 

each R, which may be identical or different, is independently chosen from C1 - 12 

alkyl; 
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each R2, which may be identical or different, is independently chosen from 

NHC(=O)Yl groups, wherein each Y, which may be identical or different, is 

independently chosen from CI-12 alkyl, groups; 

each R3, which may be identical or different, is independently chosen from 

0 R7 

R6 groups, 

wherein each R , which may be identical or different, is independently chosen from C1 -12 

alkyl groups, and wherein each R7, which may be identical or different, is independently 

chosen from -OY 3 and -NY 3Y 4 groups, wherein each Y 3 and each Y 4, which may be 

identical or different, are independently chosen from H and C1 -s alkyl groups, wherein Y 3 

and Y4 may join together along with the nitrogen atom to which they are attached to form a 

ring; 

each R4, which may be identical or different, is independently chosen from Ci-4 

alkyl groups; 

m is 2; and 

L is chosen from 

H 
N 1'N Q 

wherein Q is chosen from 
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O 

N=N 

wherein R 8 is chosen from H and benzyl, and wherein each p, which may be identical or 

different, is independently chosen from integers ranging from 0 to 30.  

[0010b] According to a second aspect, the present invention provides a composition 

comprising at least one compound according to the first aspect and at least one additional 

pharmaceutically acceptable ingredient.  

[0010c] According to a third aspect, the present invention provides method for 

treatment and/or prevention of at least one disease, disorder, and/or condition where 

inhibition of E-selectin mediated functions is useful, the method comprising administering 

to a subject in need thereof an effective amount of at least one compound according to the 

first aspect or a composition according to the second aspect.  

[0010d] According to a fourth aspect, the present invention provides method for 

treatment and/or prevention of at least one inflammatory disease, disorder, and/or 

condition, the method comprising administering to a subject in need thereof an effective 

amount of at least one compound according to the first aspect or a composition according 

to the second aspect.  

[0010e] According to a fifth aspect, the present invention provides method for 

treatment and/or prevention of metastasis of cancer cells, the method comprising 
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administering to a subject in need thereof an effective amount of at least one compound 

according to the first aspect or a composition according to the second aspect.  

[0010f According to a sixth aspect, the present invention provides method for 

inhibiting infiltration of cancer cells into bone marrow, the method comprising 

administering to a subject in need thereof an effective amount of at least one compound 

according to the first aspect or a composition according to the second aspect.  

[0010g] According to a seventh aspect, the present invention provides method for 

inhibiting adhesion of a tumor cell that expresses a ligand of E-selectin to an endothelial 

cell expressing E-selectin, the method comprising contacting the endothelial cell with an 

effective amount of at least one compound according to the first aspect or a composition 

according to the second aspect.  

[0010h] According to an eighth aspect, the present invention provides method for 

treatment and/or prevention of thrombosis, the method comprising administering to a 

subject in need thereof an effective amount of at least one compound according to the first 

aspect or a composition according to the second aspect.  

[0010i]According to a ninth aspect, the present invention provides method for treatment 

and/or prevention of cancer, the method comprising administering to a subject in need 

thereof (a) an effective amount of at least one compound according to the first aspect or a 

composition according to the second aspect and (b) at least one of therapy chosen from (i) 

chemotherapy and (ii) radiotherapy.  

[0010j]According to a tenth aspect, the present invention provides method for enhancing 

hematopoietic stem cell survival, the method comprising administering to a subject in need 

thereof an effective amount of at least one compound according to the first aspect or a 

composition according to the second aspect.  

[0010k] According to an eleventh aspect, the present invention provides method for 

treatment and/or prevention of mucositis, the method comprising administering to a subject 

in need thereof an effective amount of at least one compound according to the first aspect 

or a composition according to the second aspect.  

3C



24119459.1:DCC-382023 

[00101] According to a twelfth aspect, the present invention provides method for 

mobilizing hematopoietic cells from the bone marrow, the method comprising 

administering to a subject in need thereof an effective amount of at least one compound 

according to the first aspect or a composition according to the second aspect, in 

combination with at least one mobilizing agent.  

[0010m] According to a thirteenth aspect, the present invention provides use of a 

compound a according to the first aspect in the manufacture of a medicament for treatment 

and/or prevention of at least one disease, disorder, and/or condition where inhibition of E

selectin mediated functions is useful, for treatment and/or prevention of at least one 

inflammatory disease, for disorder and/or condition, treatment and/or prevention of 

metastasis of cancer cells, for treatment and/or prevention of metastasis of cancer cells, for 

inhibiting infiltration of cancer cells into bone marrow, for inhibiting adhesion of a tumor 

cell that expresses a ligand of E-selectin to an endothelial cell expressing E-selectin; for 

treatment and/or prevention of thrombosis, for treatment and/or prevention of cancer, for 

enhancing hematopoietic stem cell survival, for treatment and/or prevention of mucositis 

or for mobilizing hematopoietic cells from the bone marrow.  

[0011] As used herein, 'compound of Formula (I)' includes multimeric E-selectin 

antagonists of Formula (I), pharmaceutically acceptable salts of multimeric E-selectin 

antagonists of Formula (I), prodrugs of multimeric E-selectin antagonists of Formula (I), 

and pharmaceutically acceptable salts of prodrugs of multimeric E-selectin antagonists of 

Formula (I).  

[0012] In some embodiments, pharmaceutical compositions comprising at least one 

compound of Formula (I) and optionally at least one additional pharmaceutically 

acceptable ingredient are presented.  

[0013] In some embodiments, a method for treatment and/or prevention of at least one 

disease, disorder, and/or condition where inhibition of E-selectin mediated functions is 

useful is disclosed, the method comprising administering to a subject in need thereof an 

effective amount of at least one compound of Formula (I) or a pharmaceutical composition 

comprising at least one compound of Formula (I).  
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[0014] In the following description, certain specific details are set forth in order to 

provide a thorough understanding of various embodiments. However, one skilled in the art 

will understand that the disclosed embodiments may be practiced without these details. In 

other instances, well-known structures have not been shown or described in detail to avoid 

3E



WO 2018/068010 PCT/US2017/055648 

unnecessarily obscuring descriptions of the embodiments. Theseand other embodiments will 

become apparent upon reference to the following detailed description and attached drawings, 

BRIEF DESCRIPTION OF THE DRAWINGS 

10015] Figure I is a diagram illustrating the synthesis of intermediate 2 

100161 Figure 2 isa diagram illustrating the synthesis of intermediate 7.  

100171 Figure 3 is a diagram illustrating the synthesis of intermediate 9.  

100181 Figure 4 isa diagram illustrating the synthesis of compound i.  

[00191 Figure 5 isa diagram illustrating the synthesis of compound 20 

100201 Figure 6 is a diagram illustrating the synthesis of compound 27, 

100211 Figure 7 isa diagram illustrating the synthesis of compound 29, 

100221 Figure 8 is a diagram illustrating the synthesis of compound 3 1 

100231 Figure 9A is a diagram illustrating the synthesis of compound 32.  

[00241 Figure 9B isa diagnan illustration an altnerative synthesis of compound 32.  

100251 Figure 10 is a diagram illustrating the synthesis of compound 35 

100261 Figure I Iisa diagram illustrating the synthesis of compound 38.  

100271 Figure 12 is a diagram illustrating the synthesis of compound 42 

100281 Figure 13 isa diagram illustrating the synthesis of compound 44.  

100291 Figure 14 is a diagram illustrating the synthesis of compound 45.  

100301 Disclosed herein are highly potentmuimericFselectin antagonists, 

pharmaceutical compositions comprisingthe same, and methods for inhibitingEselecti 

mediated functions using the same. The compounds and compositions of the present 

disclosure may be useful for treating and/or preventing at least one disease, disorder, and/or 

-4-
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condition that is treatable by inhibiting binding of E-selectin to one or more E-selectin 

ligands.  

[00311 The compounds of the present disclosure havebeen found to be highly potent 

multimeric E-selectin antagonists, the potencybeingimany times greater than the monomer.  

The compounds of the present disclosure may also have at least one improved 

physicochemical, pharmacological, and/or pharmacokinetic property.  

[00321 In some embodiments, presented are highly potent multimeric E-selectin 

antagonists of Formula (I): 

Ri 

0) 0 L 
C) 

Oil 

O 

(1) 

prodnigs of Formula (I) and pharmaceutically acceptable salts of any of the foregoing, 

wherein 

each R1 which may be identical or different, is independently chosen from H, C1 < 

akyl G, .aken(bylCIalkynyland -NHC(0)R: groups, wherein each I which may be 

identicalor different independently chosenfrom Cm2alkyl, Cm alkenyl, Cm alkynyl, 

Cs aryl, and C heteroary groups; 

each R, which may be identical or different, is independently chosen from halo, 

Oyt 

NY1YZ0OC&O)Y' .NHC(=0)Y1 and -NHC(o=)NYY groups, wherein each Yand 

eachY which may be identical ordiferent are independently chosen from HCoMalkyl 

C2m alkenyl,.Cm. alkynyl, Co haioalklvlC>1 2 haloalkenyl,.C>1 haloalkynyl,.C6 aryl
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and C .Iheteroaryl groups, wherein Y and.may ointogetheralong with the nitrogen 

atom to which they are attached to form a ring; 

each 1, which may be identical or different, is independently chosen from 

o Off 0 R 7 

CN 
CN 0 R 

and 

wherein each Re which may be identical or different, is independently chosen from H C

alkyl andC1 .anhaloalkylgroups, and wherein eachR whichmay beidentical different, is 

independently chosen from C 1s alkyl, C s alkenyl, C,, alkynyl., -OY, -NHOH, -NHOCH,.  

..- NHCN, and --NY`Y 4groups, wherein each Yand each YV*which may be identical or 

different, are independently chosen from H, Cs alkyl, Cm alkenyl, Cq alkynyl, Cm5 

haloalkyl. C-.- haloalkenyl and Cs haloalkynyl groups, wherein Y3 and y4 nayjoin 

together along with the nitrogen atom to which they are attached to fon aring 

each R which maybe identical or different, is independenytlchosen from-CN, C 

alkyl, and C,4 haloalkyl groups; 

m is chosen from integers ranging from 2 to 256; and 

1 is chosen from linker groups; 

with the provisothatwhernis4.eachRandeach 4 is methyl, each R is 

-- C&=0)Ph, and each R"is 

then the linkergroups are not chosen from 

-6-
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0 

HN__ 
NH 

1 0 ctNH 
o 0 1 

HN 7 0 
0 

/ 0 O 0 

p 0 
0 NHa 

oN4 0 0 0 HN O 

HN 

0 

100331 Insome embodiments, at least one compound is chosen from compounds of 

Formula (I) 

R 
R" 

oi R4 C0011 

HO 

OH 

(I) 

podrugsof Formula () and phamnaceutically acceptable salts of any of the foregoing, 

whereini 

each R., which may be identical or different is independently chosen from H-, C! 

alkyl, C>2 alkenyl, Caalkynyl, and -NHC&O)Rf groupswherein each R  which may be 

identialordifferent is indepedentlychosen from C2 alkyl, Caakenyl2Caiakynyl.  

hetero~jvla ariandC beeary groups;
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eacliRwhich may be identical or different, is independently chosen from halo.  

2 1 
-NYNY, -OC(=O)YNHC(=O)Y andVNHC(=OPNYY groupswherein each Y and 

each Y which may be identical or differet, are independently chosen frwonm f1 C alkyl 

Cm alkenyl, C2.u alkynvl, CI2 haloalkyl, C, haloalkenyl, C n haloalkynyl, C is aryl, 

and Co heteroaryl groups, wherein Y' and Y 2 may join together along with the nitogen 

atom to which they are attached to form a ring; 

each R which may beidentical or different, is independendly chosen from 

HO O 0 

CN 0 R 
CN 

and HO 

wherein each R, which may beidentical or different, is independently chosen fromH Co 

alkyl and C- haloalkyl groups, and wherein each R which may be identical or different, is 

independentychosen from C alkyC alkenyl, Cs alkyyl,-O.Y NHOH -NHOC-1 3..  

XNHCN, and NNY4 groups, wherein each Y" and each Y4, which may be identical or 

different, are independently chosen from H, C'. alkyl Cs alkenyl, Cs alkynyi, C, 

haloalkyl, C- haloalkenyl, and Ces haloalkynyl groups, wherein Y and Y4 may join 

togetherain with thenitrogen atomto which they are attached to form a ring; 

each R4 which may be identical or different is independently chosen from -CN, Ca 

alkyl, and C 4 haloalkyl groups: 

m is chosen from integers ranging front 2 to,256; and 

L is chosen fromlinker groups; 

with the proviso that when m is 4, each R and each 4 is methyl, each R- is 

--OC(=O)Ph, and each RC is
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o OH 

then the litker groups are not chosen from 

0 

Clo 0 t 

0 H 

HN_/-HN O NHa 

HNN 

0 

wherein p is chosen from integers ranging from 0 to 250.  

[00341 In some embodiments,at least one R' is H. In some embodiments, at least one R 

is chosen from C- 2alkyl groups. In some embodiments,at least one R ischosenfrom Cj 

alkyl groups, in some embodiments, at least one R ismethyL In some embodiments,at 

least one R1 is ethyl.  

100351 In sonembodiments eachRis H. In some embodiments, each Rwhich may 

beicentical or different, is independently chosenfrom alkylgroupsInsome 

embodiments, each R1, which may be identical or different,is independently chosen from C 

- 9-
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AaIlkyl groups. In some embodiments, each R is identicaland chosen from Cl alkylgroups.  

In some embodiments. each R1ismethy In some embodiments, each R' is ethyl.  

[00361 In some embodiments,at least one R ischosen from -NHC(=0)R5 groups. In 

some embodiments, each R' is chosen from -NHC(=O)R groups, In some embodiments, at 

leastone Rischosen from H,Cjs alkvl,C 6,s aryL andC heteroarylgroups. Insome 

embodiments, each R5 is chosen from[H, C1 s alkyl. Cfjxarylband C 3 heteroaryl groups, In 

some embodiments, at least one R is chosen from 

-4 N -. 

N 

0/ N 

/ N 

N 

~, (4 stN N 

N 

and O 

-10-
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groups, wherein each Z is independently chosen from H OHCl F N,-N, C alkyI, 

C2,alkenyl, Caalkynyl C6. 14 aryl- KOC alkyl, AC- alkenyl-4)Ctalkyny and-0C 

aryl groups, wherein v is chosen from integers ranging from 0 to 3.  

100371 In some embodiments, at least one R.is chosenfrom halo groups. Insome 

embodiments, at least one R- is fluoro. In some embodiments, at least one R2 is chlioro. In 

some embodiments, at least one R is chosen from -OY groups. In some embodiments,at 

leastone is-OH. In some embodiments, at least one R ischosen from-NY~ groups 

insomeembodimentat least one R ischosen from OC(=)Y groups In some 

embodiments, at least one R is chosen from -NHC=OyY1 groups. In some embodiments, at 

least one R2 is chosen from NHC(=O)NYY groups, 

[00381 In some embodiments, each R which may be identical or different, is 

independently chosen from halo groups. In some embodiments, each 2 is fluoro. In some 

embodiments, each Ri is chloro, In some embodiments, each R, which may be identical or 

different, is independently chosen from -OY groups. In some embodiments, each R is -OH.  

In some embodiments, each R which may be identical or different, is independently chosen 

from 

-NYiYs groups. In some embodiments, each R which may be identical or different, is 

independently chosen from -OC(=)Y groups. In some embodiments, each RN which may 

be identical or different, is independently chosen from NHC(=O)Y groups. In some 

embodiments, each R which may be identical or different, is independently chosen from 

NHC(=O)NYY groups. In some embodiments, each R2 is identical and chosen from -Y 

groups In someembodiments, eachRi is identical and chosen fom-NYY groups. In 

someembodimentseachRiis identical and chosen from-OCO O groups.Insome 

embodimentseach Ri is identicalandchosenfrom-NH(=)'groups In some 

embodiments, each Riis identical and chosen from -NHC(=0)NYY groups.  

100391 In sonic embodiments, at least one Yi and/orat least one Y2 is chosenfrom H. Cj 

12alkyl, Ceal andC 1 heteroarylgroups.In some embodiments, at least one Yi and/or 

at least one Y2 is H, In some embodiments,at least one Y1 and/orat least one Y is chosen 

from C- alkyl groups. In sonic embodiments, at leastone YN and/or at least one Y ,is 

chosen from Ci alkyl groups. In some embodiments, at least one Y" and/or atleast one Y' 

is chosenfromCa alkyl groups. in some embodiments, at least one Y'and/or at least one 

- II -
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Y ischosenfromC(jarylgroupsIn some embodiments, at least one Yand/orat least one 

Y' is chosen from C aryl groups. In some embodiments, at least one Y and/or at least one 

Y2 is chosen from C arylgroups. In some embodiments,at least one Y and/or at least one 

Y2is chosen from Caheteroaryl groups.In some embodiments, at least one Y and/or at 

least one y2 is chosen from C heteroaryl groups, In some embodiments, at least one Y' 

and/or at least one Y7 is chosen from C. heteroarvI groups. In some embodiments, at least 

one Y" and/or at least one Y2 is chosen from C. heteroar groups, 

100401 In some embodiments, each Y which may beidentical or different, is 

independentlychosen from H C- alkylCaary and C heteroaryl roups, In some 

embodimentseach Yis H.Insome embodiments, each'Y which may be identical or 

differentisindependently chosenfomnC2alkyl groups, In some embodiments, each YN 

which may be identical or different, is independently chosen from C a lkylgu In sm 

embodiments, each Y which may be identical or different, is independently chosen from C

4alkyl groups. In some embodiments, each Y! which may be identical or different, is 

independently chosen from C6.1aryl groups Iii. some embodiments, each Y, which may be 

identical or different is independently chosen from C> aryl groups. Insomeembodiments, 

each Y' which may be identical or different, is independently chosen from C 0 aryl groups.  

In some embodiments, each Y' which may be identical or different, is independently chosen 

from Co heteroaryl groups. In sonie embodiments, eachYwhichmaybe identical or 

different, is independently chosen from C, heteroaryl groups, In some embodiments, each 

Y which may be identical or different, is independently chosen from C1 heteroaryl groups.  

In some embodiments, each Y which may be identical or different, is independently chosen 

from Cjheteroaryl groups 

[010411 insome embodiments,each YWhich may be identical or different, is 

independently chosen from H, Cj.akyCl, aryl and C1 .heteroarylgroups In some 

embodiments, each Y is H. In some embodiments, each Y v 1which may be identical or 

different, is independently chosen from Co alkyl groups. In some embodiments, each Y.  

which may be identical or different, is independently chosen from C- alkyl groups. In some 

embodiments, each Y which may be identical or different, is independently chosen from C 

4alkyl groups. In some embodiments, each Yvwhich may beidentical or different, is 

independently chosen from C aryl groups. In some embodiments, each Y which may be 
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identical or differentis independently chosen from C aryl groups. In some embodiments, 

each Y, which may be identical or different, is independently chosen from C;.aryl groups.  

In some embodiments, each Y- which may be identical or different, is independently chosen 

from C heteroaryl groups. In some embodiments, each Y which may be identical or 

different, is independently chosen from Cb heteroaryl groups, In some embodiments, each 

Y) which may be identical or different, is independently chosen from C1 heteroaryl groups.  

in some embodiments, each Y which may beidentical or different, is independently chosen 

from Ct heteroaryl groups.  

10042] 1I some embodiments, each Y' is identical and chosen from H, Cjnb alkyC 

aryl and C heterarylgroups. In some embodiments, each Yl is identicaland chosen 

from C3jmalkyl groups.In some embodimeseach Yis identical and chosen fromCj-, 

alkyl groups, In some embodiments, each Y is identical and chosen from C alkl groups.  

In some embodiments, each Y' is identical and chosen from C5 aryl groups. In some 

embodiments, each V is identical and chosen from C2 aryl groups. in some embodiments, 

each Y is identical and chosen from aryl gmups. In some embodiments, each Yi s 

identical and chosen from0C.33heteroaryl groups in some embodiments, eachNY'is identical 

andchosen from0C9heeroarligroups.n s In some embodiments, eah Yn is identicald 

chosen from C, heteroaryl groups. In some embodiments, each Y is identical and chosen 

from C heteroaryl groups.  

[00431 In some embodiments. each Y ,is identicaland chosenfromH C l, alkyl,.ig 

aryi, and01.3.heteroaryl groups.in some embodiments, each is identical and chosen 

from3C1alkyl groups.Insomeembodiments,each Y ,isidentical and chosen from C 

alkyl groups, In some embodiments, each Y isidenticaland chosen from C4 alkyl groups.  

In some embodiments, each Y" is identical and chosen from Ccs aryl groups, In some 

embodimentseach Yis identicaland chosen from 6.C:aryl groups. In some iembodiments, 

each Y is identical and chosen from arl groups, in some embodiments, each Yis 

identical and chosen from C. heteroaryl groups, In some embodiments, each Y' is identical 

and chosen from C heteroaryl groups. In some embodiments, each Y is identical and 

chosen from C_ heteroaryl groups. In some embodiments each 2 is identical and chosen 

from C. heteroaryl groups, 

- 13 -
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10044] In some embodimentssat least one Yis methyl. In some embodiments,at least 

one Y 1 is phenyl. In some embodiments, each Y is methyl In some embodiments. each Y' 

is phenyl In some embodiments, at least one Y' is methyl and at least one Y is H, In some 

embodiments, at least one Y is phenyl and at least one Y` is H, In some embodiments, each 
Y' is methyl and each Y isH, In some embodiments, each Y'isphenylandeachYisH, 

100451 In some embodiments, at least one R is chosen from 

o0 c 

o RN UN 

and 

[00461 In some embodiments. each R is 

0 

HN 

100471 In some embodiments, each R' is 

0

10048] Ia some embodiments, each R is 

0 

/ / 
IN 

[00491 Insonecembodiments,atleastoneKRwhichmaybeidenticalorcliifrentis 

independently chosen from 

CN 

Rf14 
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100501 In some embodimentsat least one R 3,which may be identical or differentis 

independently chosen from 

CN 

0051] In some embodimetus, at least one R which may be identical or different. is 

independentlychosen from 

[00521 In some embodiments, a1 least one R is 

11H 0 R" 

AcHIN / 
HO 

100531 In some ebodiments, each Rwhich may be identical or differentis 

independency chosen from 

CN 

100541 In some enodinments, each R which may be identical or different,is 

independently chosen from 

CN 

- is -
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100551 in some embodiments, each R, which may be identical or different is 

independently chosen from 

100561 In someembodiments each R is 

AcHN 

100571 in some embodiments each R is identical and chosen from 

CN 

100581 In some embodiments, each R' is identicaland chosen from 

CN 

100591 in some embodiments, eachR10is identical and chosen from 

0 R7 

R6 

100601 In some embodiments, each R6 which may be identical or different, is 

independently chosen from C-n alkyl and C., haloalkyl groups. In some embodiments, 

each R6, which may be identical or different, is independently chosen from Cjalkyl groups.  

-16-
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in some embodiments, each R which may be identical or different is independently chosen 

from C1 s alkyl groups. In some embodiments, each R, which may be identical or different, 

is independently chosen from Cj alkyl groups, In some embodiments, each R6 , which may 

be identical or different, is independently chosen from C24 alkyl groups, In some 

embodiments, each R, which may be identical or different, is independently chosen from C 

alkyl groups. In some embodiments, each R6, which may be identical or different, is 

independently chosen from C haloalkyl groups. In some embodiments, each R, which 

may be identical or different, is independently chosen from Cj haloalkyl groups. In some 

embodiments, each W, which may be identical or different, is independently chosen from C1 

5haloalkyl groups.  

[0061] In some embodiments, each Rp is identical and chosen from Clalkyland C-1 

haloalkyl groups, In some embodiments, each Rbis identical and chosen from C1 1 alkyl 

groups, In some embodiments, each R is identical and chosen from Cs alkyl groups. In 

some embodiments,each Risidenticalandchosen from C alkylgroupsInsome 

embodiments eachRis identical andchosenfrom C. 4 alkyl groups. In some embodiments, 

each R is identicaland chosenfromC alkyl groups- In some embodiments, each R is 

identicaland chosen fromC1 haloalkyl groups.Insomeembodiments,eachRtisidentical 

and chosen from Ca haloalkyl groups. In some embodiments, each R 6 is identicaland 

chosen from C haloalkyl groups.  

[00621 In some embodiments, at least one R is chosen from 
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>1- -F 

100631 hisome embodunents, ai least one R Is 

100641 In some embodiments, at least one R is 

100651 In some embodimentseach R is chosen from 
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100661 In som;-e embodimntiis, ea-ch R is 

[0067] In some embodimenis., each R6 Is 

[0068] hn somne emoieuat least one Rl is -0O-1 In some emibodfnients, at least Onle 

Rumis chosen from  
NY\ . groups. Isoembdens, each.R7 which, may. be identical or different, is 

independently chosen from -H groups. lIn. some embodimaents, each R, which may be 

4/ 

identical ordifferent, is independently chosen from -N."Y~Y groups. In some embodiments, 

each R' is identical and chosen from -NHY goups. In some embodi-ments, each R "is 

identical and chosen. from 

-NY3Y4 groups, In some embodisnents, each R- is -OH.  

--19 -
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10069] In some embodimentsat least one Y andor at least oneN4 Yis chosen fromCj.  

alkyl andC-s haloalkyl groups,. Insome embodiments, at least oneY" and/orat least one Y4 

is chosen from Cia alkyl groups. In some embodiments, at least one Y- and/or at least one 

Y4 is chosen from C s haloalkyl groups, In some embodiments, each Yand/or each Y 

which may be identical or different,are independently chosen from Csa alkyland C-s 

haloalkyl groups, In some embodiments, each. Y and/or each Y", which may be identical or 

different, are independently chosen from Cjs alkyl groups. In some embodiments, each Y' 

and/or eachY 'which may be identical or different,are independently chosen from Cjs 

haloalkyl groups.  

[00701 In some embodiments each Y1 is identicaland chosen from Calkyl and C

haloalklgroups, 1. some embodiments, each Y is identicaland chosen from. C- alkyl 

groups, In some embodiments, each Y is identical and chosen fromC G haoalkyl groups 

100711 In some embodiments, each Y4 isidenticaland chosen from Cj alkyl and C .  

haloalkyl groups, In some embodiments, each Y4 is identical and chosen from Cls alkvl 

groups, In some eibodinents, each Y' isidentical and chosen from Cs haloalkylgroups, 

100721 In some embodiments, at least one Y and/or at least one Y4 is methyl. In some 

embodiments, at least one Y and/oratleast one isethyl In someembodiments, at least 

one Y" and/or at least one Vis H. In some embodiments, each Ya and/or each Y is medl 

in some embodiments, each Vaand/or each Y4 is ethyl In some embodiments, each Y 

and/or each Y* is H.  

[00713 In some embodiments, at least one Y' and at least one Y _join together along with 

thenitrogen atom to which they are attached to forma ring. In some embodiments, each Y 

and each Y' join together along with the nitrogen atom to which they areattached to form a 

ring.  

100741 In some embodiments, at least one R 7is chosen from 
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F 

N N N 

NFIX"' 

and 

100751 In some embodiments each R is 

100761 In some embodiments, each R is 

F 

F 

tN 

100771 In some embodiments, each R is 

[00781 In sonie embodiments. each R is 

100791 In some embodiments' each is 
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100801 In sonic embodiments, at least one R4 is chosen from halomethyl groups. In some 

embodiments, at least one R4 isCF-_ In some embodiments,at leastone R4 is Ct. In some 

embodiments,at least one 4 is CN. In some embodiments, each 4, which may be identical 

or different, is independently chosenfrom halomethyl groups A sonic embodiments, each 

R is identical andchosen from halonmethylgo in some embodiments, each RK4 is CF.  

In some embodiments, each R4 is CHi some embodiments, each 4 is CN 

100811 i some enbodiments m is chosen from inegers ranging from 2 to 128. Income 

embodiments, m is chosen from integers ranging from 2 to 64, in some embodiments, i is 

chosen from integers ranging from2 to 32. In some embodiments, m is chosen from integers 

ranging from 2 to 16. In sonie embodiments, i is chosen fromintegers ranging from 2 to 8.  

i some embodiments, m is chosen from integers ranging from 2 to 4. In some embodiments, 

i is 4, Insome embodiments, m is 3. In some embodimentsim is 2.  

100821 In sonie embodiments, linker groups may be chosen from groups comprising 

spacer groups, such spacer groups as, for example, -(CH),- and -O(CH)-, wherein p is 

chosen fromintegers ranging from I to 250 Other non-limiting examples of spacer groups 

includearbon groups and carbonvi-containing groups such as,.for example an.ide groups.  

A non~limiting example of aspacer groups 

H 0 

H o 

100831 In some embodiments, the linker group is chosenfrom 
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0 0 S ~00 

H H (0)0-2 H H 

H H H 
N N IN 

0 0 H 

/N As 
0 - H 

0 0-10 

Ha 

N\
H 

HNJk 

00 

H 

0-3 0N
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0 

N-NN 

100841 Odher linker groups. such. as, for example. polyethylAene glycols (PEC's) 

and ~C(=0)~NH(C H ),-C(=O)~NJH., wherein p -is chosen from inlegers ranging from, I to 250, 

will be familiar to those of ordinary skill in the art and/or those in possession of the present 

10085] In some emibodimenisthe linker group is 

H 0 H 

O / 

O 

IO 

10086) In some emibodimiems, the linker group i~s 
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OH 

H o 

100871 In some embodiments, the linker group is chosen from C(O)NH(CHhNH

CfbNHCH-, and -C(O)NHCH. N some embodiments, the linker group is 

4C(:::fO)NH(CH)LN 

100881 Insome embodiments. L is chosen from dendrimers. In some embodiments, L is 

chosen from polyanidoamine ("PAMAN") dendrimers insomeenbodiments. is chosen 

from PAMAM dendrimers comprising succinamic, In some embodiments, L is PAMAM GO 

generating tetramer Insome embodiments L is PAMAM CA generating an ocamer In 

some embodiments, L is PAMAM 2 generating a 16-mern In some embodiments, L is 

PAMAM G3 generating a 32-mer. in some embodiments, L is PAMAM. G4 generating a 64

mer. In some embodiments, L is PAMAM G5 generating a 128-mer.  

[00891 In some embodiments. L is chosen from 

H 
NQ 

wherein Q is a chosen from 
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o O O N=N 
0O 

0 0 

N 
NPN P N=N and 

o H 0 

N 0 N OR8 

N=N: P0 0 NH 

0 
O-

N=N 

wherein R' is chosen from H, CsalkyhCis aryl, C;) arylalkyl, and C, heteroaryl groups 

and each p, which may be identical or different, is independently chosen from itegers 

rangingfromito250. In some embodiments,.R is chosen fromCpalkyl. Insome 

embodimentsR is chosen from C7 19arylalkyl InsonecembodimentsRPisFH.Insome 

embodiments, R is benziyl.  

[00901 In some embodiments, . is chosen from 

H0 0 

OH 
0O 0P~ p H 0 0 

hereinpis chosen from integers ranging from 0 to 250 

100911 In some embodiments L is chosen from 

H0 H 

H H 

0 0 
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100921 In some embodiments L Is chosen from 

H 

00 O 

wherein p is chosen fron integers ranging from 0 to 250 

100931 In some embodiments Iis chosen from 

H0 0 
N H 

OctN N' P N N H N NN, 

wherein p is chosen from integers ranging from 0 to 250, 

[00941 In some embodiments L is chosen from 

* H IN N=N 
H NN 

O 0 H 

100951 In some embodiments. is chosen from 
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H O0 

HN NH 

HH 

N 
00 

NH 

0 

NH 
02 

HN > 

)0096) In some embodiments, L is chosen from 

HN-/~~-NH 

O HNH 

o 0O 

oHN/ 

0 O 

o NH 

HN O 

HN- D-NH 

0 
O 

wherinp is chosen frmintegers ranging from 0to 250.  

100971 In some embodiments L is chosen from 
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H H H 

ONH 

o NH 
0 N H 

a O 

HN p 

NH0 
0 

H 

0 N N.  
H ) 

0 

wherein p is chosen from integers ranging from 0 to 250, 

100981 In some embodiments p is chosen fromitegers ranging fromnto20.insome 

embodiments, p is chosen from integers ranging from 0 to 150. In some embodiments, p is 

chosen from integers ranging from 0 to 100. In some embodiments, p is chosen from integers 

ranging from 0 to 50. In some embodiments, p is chosen from integers ranging from 0 to 30.  

In some embodiments, p is chosenfrom integers ranging from 0 to 15. In some embodiments, 

p is chosen from integers ranging from 0 to 10. In some embodiments, p is chosen from 

integers ranging from 0 to 5. In some embodiments, p is 117. In some embodiments, p is 25.  

Insoncembodimentspis21.Iasoncembodiments, pis 17. In some embodiments p is 13.  

In some embodiments, p is 10. In some embodiments.p is8.insomeembodimentspis6 

in some embodiments, p is I In some embodiments, p is4 In some embodiments, p is 3.i 

some embodiments, p is 2. Income embodinmentspis I In some embodiments, p is 0.  

100991 In some embodimentsatleast one compound is chosen from compounds of 

Formula(Iwherein said compound is symmetrica 

1001001 In some embodiments, at least one compound ischosen from compounds having 

the following Formula: 
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0 OH 

NH~c 

0L 

0 C 014 Off 

113c 0 Oi 
o H/ 

1001011 1Insome embodimentsatleast one compound Is chosen from compounds having 

the following Fornula: 

0 OHf 

NHJAc 

0 0 0 0L 

01i oil 

OH 

110 
OH/ 

1001021 In some embodiments, at least one compound is chosenfirom compounds having 

the following Formula: 

H0H HO 

HOH 

OH 
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wherein p is chosen from integers ranging from 0 to 250. In some embodiments, p ischosen 

from integers ranging from 0 to200. In some embodiments, p is chosen from integers 

rangingfrom 0 to 150. In some embodiments, p is chosen from integers ranging from 0 to 

100. In some embodiments, p is chosen from integers ranging from 0 to 50, In some 

embodiments, p is chosen from integers ranging from 0 to 25. In some embodiments, p is 

chosen from integers ranging from 0 to 13. In some embodiments p is chosen from integers 

ranging from 0 to 10.  

1001031 In some embodiments, at least one compound is chosen from compounds having 

the following Formulae: 

OH HOr / 
HO - j HO 

0 : 0 4r NH 

HO AH\.NHN 

OH 

HO 

HO HOl, 
HOO 

HOs C0 

HM AcH 
I N 

HO OH 25 O 
-3H 

-35
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OHH 
HQ OHOHO 

Ho 0 

6H 

>CH 

HD 0 

HO: ,e~:>~ H N~~) :~i:l 

HO 13 

HO Om 2 

H 

H~ Ho 

NMA, 

Hal( ON 

Ho O" 10 jPt0 

NHAN 

NH 

- NNYO NNH 

/ HoH 6 

N "H 
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N-)O 

HH U 

H NCf H H 4 

NO -N 

HO OH 4 

/\/\.NHAC 

ON' a R-id 

T ^ 

0 HH 

HO OH 

OH 

1001041 In some emibodimnents, at least one compound is chosen from compounds having 

the fon owing Formiula: 

a 

OHE 

H CH H N'' p N H 

HoH 
-033 -
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wherein p is chosen from integers ranging from 0 to 250. In some embodiments, p ischosen 

from integers ranging from 0 to200. In some embodiments, p is chosen from integers 

rangingfrom 0 to 150. In some embodiments, p is chosen from integers ranging from 0 to 

100. In some embodiments, p is chosen from integers ranging from 0 to 50, In some 

embodiments, p is chosen from integers ranging from 0 to 25. In some embodiments, p is 

chosen from integers ranging from 0 to 13. In some embodiments, p is chosen from integers 

ranging from 0 to 10. In some embodiments p is chosen front integers ranging from 0 to 5.  

1001051 In some embodiments, at least one compound is chosen from compounds having 

the following Formulae: 

~'c H> 

as and.  

1- H 

'H 
9be 

OH and 

2H 

100106] In soeembodiments, at least one compound is chosen from compounds having 
N14 
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0 

HOW 

OHH 

OH N 

H., oHl HjN H t 
Y HAc _ 

o 0 

HO O 

HO 

wherein R is chosen from C-alky 1. QSaryl 7aryhikyl and C heteroaryl groups 

and each p. which may be identical or different is independendy chosen from integers 

rangingfromito250.InsomeembodimentsRischosen from HCalkyl andC.  

arylalkylgroups. linsome embodiments.R is chosen from C s alkylgroups. Income 

embodiments, R is chosen from CtJarylalkyl groups.Insomeembodiments.R isH.In 

some embodiments, . is benzyl In some embodiments, each p is identical and chosen fi-om 

integers ranging from 0 to 250. In some embodiments, p ischosen from integers ranging 

from 0 to 200. In some embodiments, p is chosen from integers ranging from 0 to 150, In 

some embodiments, p is chosen from integers ranging from 0 to 100 in some embodiments, 

p is chosen fromintegers ranging from 0 to 50. In sonie embodiments, p ischosen from1 

integers rangingfromu 0 to 25.i some embodiments p is chosen from integers ranging from 

0 to 13. in soe embodiments, p is chosen from integers ranging from 0 to 10, In some 

embodiments, p is chosen from integers ranging from 0 to 5.  

1001071 In some embodiments, at least onecompound is chosenfrom compounds having 

the following Formulae: 
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0 F 

NGH N O~n 

NHAc NN 

H N 

-OH 

Ho OH 

OH HN 'HO N= 

H N 

O~OH 

H O% 

NO OH NC HNN N Nr 

N HAcN N- 5NHo 

H 
F.H N 

HCO 

0 

HO 

H§ N - NN:O 

I6 OH 

HoA 

NOA 

HO and 
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o o5 

00 

OHH 

NH No 

AL 

-us 

OHO 

HO 

0 NA 

N t-OH 

HOi 

1001091 Insomeembodiments, at least one compound is chosen from compoundshaing 

the following Fornula: 

O7-
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0 

NIJAc 

Oil 
NHOH 

0L 

HO 

OH 

1001101 In someembodiments, at least one compound s chosen from compounds having 

the following Formula: 

Ho 

NHA 

HH HoHN N0(,X'p 

wherein p is chosen from integers ranging front 0 to 250 hi some embodiments, p is chosen 

from integers ranging from 0 to 200. In some embodiments, pis chosenromintegers 

ranging from 0 to 150. In some embodiments, p is chosen from integers ranging from 0 to 

100. In some embodiments, p is chosen from integers rangingfrom 0 to 50. In some 

emibodimentsp is chosen from. integers going front 0 to 25 insomeembodimentspis 

chosenfrom integers ranging from 0 to 13. In som embodiments, pis chosen.from integers 

ranging from 0 to 10.  

[001111 In some enbodiments, al least one compound is chosen from compounds having 

the folkoving Formulae: 
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0 '08 

H2 

01 

NN 

r HO 

HO ~ /-~ ~AbNO.'.  

Ho /4 

\NN 

-39
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HPH 

Ho~ 

N HAu 

ANH 

N 

and 

r HO, 9H 

NHZHO 

HOuo 

0 AdNN 

HNo OH NH 
OH 2 -N 

[001121 In some ebdmnsat least onie compund is choasen. from. compounds having 

the following Formiula: 

-Kq H 

HQ H 

0 

NN 

H KNHAu \t. O 

OH H 

Ho 

PN 

wherel p chosen from integers ranging -from 0 to 250. hIsome embodiments p is chosen 

from imgr ranlging from.0 toi 200i In some embodimnents, pis chosen from. integers 

ranging f.romn 0 to 150. In some embodiimts. p is chosen from integers ra nging from 0 to 

100, In some embodiments, p is chosen &~om integers ranging frm0t5,Ins e 

embodiments, p is chosen from integers ranging from 0 to 25, In some embodiments, p is 
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chosen from integers ranging from 0 to 13. In some embodiments, p is chosen from integers 

ranging from 0 to 10.  

100113J In some embodiments. at least one compound is chosen from compounds having 

the following Formulae 

NsA 

HIDH 

and, 

Hof.  

H.h N AcN3 

N C N 

[00114] In some embodiments, at least one compound is chosen from compounds having 

the following Formula: 

~ H p- 41
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0 N 

NHAc 

0 0 L 
0 

01FIC 0 
0141 

01 

Oil 

100115] hIsomeemrtixodiment at least ont compound is chosen from compomds havng 

the following Formula 

/L 
0H 

NHAc 

00 
0 

O H 
01 

00.1.61 InsomeemboimetsaLleaston compo is chosen.from compounds having 

thefollowingFoml a 

OH 

HO N HO 

NNHAc 

HO o-9 o ) -H 

HH H 
o 

N 
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wherein p is chosen from integers ranging from 0 to 250. in some embodiments, p ischosen 

from integers ranging from 0 to200. In some embodiments, p is chosen from integers 

rangingfrom 0 to 150. In some embodiments, p is chosen from integers ranging from 0 to 

100. In some embodiments, p is chosen from integers ranging from 0 to 50, In some 

embodiments, p is chosen from integers ranging from 0 to 25. In some embodiments, p is 

chosen from integers ranging from 0 to 13. In some embodiments p is chosen from integers 

ranging from 0 to 10.  

100117] In some embodiments, at least one compound is: 

H 

HO Hy\ 0 0~ 0 

00 

HO H NH AcHN 0 

<N H H 

HH, H 

HO OH 1N 

OH 
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HO H 

NHAc 
ANHNr 

00 

HO 
</;"{)o

0H'-NNN 

HH 
HO \4 '25 H ' AH 

OH 

OOH 

10 O O 

N a~HAcA 

0O 

/2" , \ / 
Hot jcj0 -1/-"- I- 7 At ' ""H 

110 0 21
0 

HO OH 10 O 

6H 
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HO 
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OQ He 

I 'NHAc 

O HHO 
-N N A 

HI 

HO IN H 

HO )H 

HQ)- .OH 

HOH 

00 

OH 

HAHN05 

HO OH 4 

H G H 

u N 

H. OH HO 

HO Ac- N O

K $9-OHO 

HO OHH OH2 
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00 

Hoop 

HO HO 

NHN 

H OH 

HO HNArbNO HO H 

HO I OH~0-s 

0H 

HNHAC 

ON 

HO 

0 1 
H 3  AcHN 

,~~ H 0 ~~N CN 0N C~~~ 

H OH . 25 
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HO 9H 

S NH 

No oN 
Ho ' 4 

/O\ Q It 

N 

- o0 

\NAc 

Ai ''' N 0 

6--S 
r 1 0 AcH b 

\ N 

HH 
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1001191 Also proidedarepharnaceuticalcompositionscomprisingat least one compound 

of Formula (1.Such pharmaceutical composionsaredescribed ingreater detail herein.

These compounds and compositions may be used in the methods described herein.  

100120] In. some embodiments, a method for treating and/orpreventingat least one disease, 

disorder,and/or condition whereinhibition of F-selectin mediated functions may be useful is 
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disclosed, the method comprising administering at least one compound of Formula ()and/or 

a pharmaceutical composition comprising at least one compoutnd of Formula (I).  

[001211 In some embodiments,a method for treating and/or preventingat least one 

inflamnmatory disease, disorder, and/or condition in which the adhesion and/or migration of 

cells occurs in the disease, disorder, and/or condition is disclosed, the method comprising 

administering at least one compound of Formula (I)and/or a pharmaceutical composition 

comprisingat least one compound of Formula (1).  

1001221 In some embodinients, a method for inhibitingadhesion of a cancer cell that 

expresses a ligand of E-selectin to an endothelial cell expressingE-selecti.n on the cell surface 

of the endothelial cell is disclosed, the method comprising contacting the endothelial cell and 

at least one compound of Fornula (1) and/or apharmaceutical composition comprising at 

least one compound of Formula () such that the at least one compound of Forniula (I) 

interats with-selectin on the endothehal cell ,thereby inhibiting binding of the cancer cell 

to the endothelial cell. In some embodiments, the endothelial cellis present in the bone 

marrow.  

1001231 In some embodiment, a method for treating and/or preventing a cancer is 

disclosed, the method comprising administering to a subject in need thereof an effective 

amount of at least one compound of Formula J) and/or pharmaceutical composition 

comprising at least one compound of Formula (), In some embodiments, at least one 

compound of Formula (1) and/or pharmaceutical composition comprising at least one 

compound of Formula ()may be administeredincon with(ias an adjuncttherapy 

which is also calledadjuntivetherapy)chemotherapy and/or radiotherapy.  

100124] The chemotherapy and/Or radiotherapy may be refered to as the primary anti

tumor or anti-cancer therapy that is beingadministered to thesubject to treat the particular 

cancer. In sonic embodiments, a method for reducing (ixe, inhibiting, diminishing) 

chemosensitivity andor rdiosensitivity of hematopoietic stem cells (HSC) to the 

chemotherapeutic drug(s) and/or radiotherapy, respectively, is disclosed, the method 

comprising administering to a subject in need thereofan effectiveamount of at least one 

compound of Formula (I) and/or a pharmaceutical composition comprising at least one 

compound of Formula (1), 
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100125] In some embodimentsa method for enhancing (.e. promoting) survival of 

hematopoietic stem cells is provided, the method comprising administering to a subject in 

need thereof at least one compound of Formula (I) or a pharmaceutical composition 

comprisingat least one compound of Formula (I).  

1001261 In some embodiments,a method for decreasing the likelihood of occurrence of 

metastasis of cancer cells (also called tumor cells herein) in a subject who is in need thereof 

is disclosed, the method comprising administering an effective amount of at least one 

compound of Formula (I) and/ora pharmaceutical composition comprising at least one 

compound of Formula (I) 

00127] In some embodiments, a method for treatment and/or prevention ofat least one 

cancer in which the cancer cells may leave the primary site is disclosed, the method 

comprising administeringto a subjectinneed thereofaneffective amountofatleastone 

compound of Fornula n d/orapharmaceutical composition comprisingat least one 

cornpound of Formula (I). A primary site may be, for example, solid tissue (e.g, breast or 

prostate) or the bloodstream.  

1001281 In some embodiments, a method for treatment and/or prevention of at least one 

cancer in which it is desirable to mobilize cancer cellsfroma site into the bloodstream and/or 

retain thecancer cells in the bloodstream is disclosed, the method comprising administering 

to a subject in need thereof an effective amount of at least one compound of Formula (I) 

and/or a pharmaceutical composition comprising at least one compound of Formula (1).  

1001291 In some embodiments, a method for decreasing the likelihood of occurrence of 

infitration of cancer cells into bone marrow is disclosed, the method comprises administering 

to asubject in need thereof an effective amount of at least one compound of Foniula (I) 

and/or pharmaceutical composition comprisingat least one compound of Formula ().  

1001301 In some embodiments, a method forreleasing cells into circulating blood and 

enhancing retention of the cells in the blood is disclosed, the method comprising 

administering to a subject in need thereof an effective amount of at least one compound of 

Formula I) and/ora pharmaceutical composition comprising at least one compound of 

Formula()in some embodimens,the method furtherincludes coletin the released cells
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Income embodimentscollecting the released cells utilizes apheresis. In some embodiments, 

the released cellsarestem cells (e.gbone marrow progenitor cells), In some embodiments, 

G-CSF is administered to the individual, 

1001311 In some embodiments, a methodfor treating and/or preventing thrombosis is 

disclosed, the method comprisingadministering to a subject in need thereof an effective 

amount of at least one compound of Formula (I) and/or pharmaceuticals composition 

comprising at least one compound of Formula (1).  

1001321 In some embodiments, a method for treatingand/or preventing mucositis is 

disclosed, the method comprising administering to a subject in need thereof an effective 

amount of at least one compound of Formula (1) and/or apharmaceutical composition 

comprising at least one compound of Formla (1), 

1001331 In some embodiments, a compound of Formula (1)and/ora pharmaceutical 

composition comprisingat least one compound of Formula (I) may be used for the 

preparation and/or manufacture of a medicament for use in treatingand/or preventing at least 

one of the diseases, disorders, and/or conditions described herein, 

1001341 Whenevera term in the specification isidentifiedasarange(eg aakylthe 

range independent discloses and includes each element of the range. As a non-limiting 

example, (1alkyl groups includes, independentlyC alkyl groups, C-alkyl groups,.C alkyl 

groups, andCakyl groups.  

100135] The term"at least one"refers to one ormore, such as one. two, et For example, 

the term "at least one C alkyl group" refers to one or more C -alkyl groups, such as one 

C'4 alkyl group, two C1 alkyl groups, etc, 

[00136 Theerm "aldky" includes saturated straight, branched, and cyclic (Ilso identified 

as cycloakyl),primary secondary, and tertiary hydrocaon groups.Non-limiting examples 

of alkyl groups include methyl, ethyl, propylbspropyl, cyclopropyl, butyl secbutyl, isobutyl, 

erbutyl, cyclobutyl, Imethylbutyl, 11-dimethlpropyl, pentyl cyclopentyl, isopentyl, 

neopentyl cyclopenty, hexy, isohexy., and cyclohexyl. Unlessstatedotherwisespecifically 

in thespecification, an alkyl group may be optionally substituted.  
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100137] The term "alkenyl" includes straight, branched, and cyclic hydrocarbon groups 

comprising at least one double bond. The double bond of an alkenyl group can be 

unconjugated or conjugated with another unsaturated group. Non-limiting examples of 

alkenyl groups include vinyl,allylbutenyl,pentenyl, hexenyl, butadietyl, pentadienyl, 

hexadienyl, 2-ethylhexenyl, and cyclopent-i-en-l-yl. Unless stated otherwise specifically in 

thespecification, an alkenyl group may be optionallysubstituted 

1001381 The term "alkynyl" includes stright and branched hydrocarbon groups 

comprising at least one triple bond The triple bondof an alkynyl groupcan be unconjugated 

orconjugated withanother unsaturated group Non-limiting examples ofalkynyl groups 

include ethynyl propynyh butynyl petynyland hexynylUnless stated otherwise 

spe ayhcificallyihspcification, an alkynylgoup maybe optionallysubstituted 

1001391 The term "aryl" incides hydrocarbon ring system groups comprising at least 6 

carbon atoms and at least one aromatic ring The aryl groupmay be a monocibic clic 

tricyclic or tetracyclic ring system, which may include fused or bridged ring systems. Non

limiting examples of aryl groups include aryl groups derived from aceanthrylene, 

acenaphthylene, acephenanthrylene, anthracene, azulene, benzene, chrysene, fuoranthene, 

fluorene, as-indacene, s-indacene, indane, indene naphthalene, phenalene, phenanthrene, 

pieiadene,pyrene,andtriphenylene. Unless stated otherwise specifically inthe specification, 

an aryl groupmay be optionallysubstituted 

100140j The term"E-selectin antagonist"includes inhibitors of E-selectinl y,as well. as 

inhibitors of Eselectinand either P-seletin orLselectinandinhibitors ofE-selectin,P

selectIn, andLselcin.  

100141] The term "glycomnetic"includes any naturally occurring orno-aturall.y 

occurring carbohydrate compound in which at least one substituent has been replaced, or at 

least one ring has been modified (e,g. substitution of carbon for a ring oxygen), to yield a 

compound that is not fully carbohydrate.  

1001421 The term "halo" or "halogen" includes fluoro chloro, bromo, and iodo.  

1001431 The term"haloalkyPincludes alkyl groupsas defined herein substituted by at 

leastonehalogen, as defined herein, Non-linuting examples ofhaloalkyl groupsindude 

- SS5-



WO 2018/068010 PCT/US2017/055648 

trifluoromethyl, difluoromethyl, trichloromethyl, 2,2,2-trifluoroethyl, 1,2-difluoroethyl, 

3~bromo-2-fluoropropyl, and 1,2-dibromoethyl. A "fluoroalkyl" is a haloalkyl wherein at 

least one halogen is fluoro. Unless stated otherwise specifically in the specification, a 

haloalkyl group may be optionally substituted.  

100144] The term "haloalkenyl" includesalkenyl groups, as defined herein, substituted by 

at least one halogen, as defined herein. Nonlimiting examples of haoalkenyl groups include 

fluoroethenyl, 1,2-difluoroethenyl, 3-bromo-2-fluoropropenyl, and 1,2-dibromoethenyt A 

"fluoroalkenyl" is a haloalkenyl substituted with at least onefluorogroup. Unless stated 

otherwise specifically inthe specification,a haloalkenyl group may be optionally substituted 

1001451 The term "haloalkynyl" includes alkynylgroups, as defined hereinsubstituted by 

at leastonehalogen,asdefinedhereinNonlimitingexamplesinclude fluoroethynyl, 

1,2-difluoroethynyl.3-bromo-2-fluoropropyny1 and 1.2-dibromoethynyl. A "fluoroalkynyl" 

is ahaloalkynylwherein at least one halogen is f Uoro.Utiless stated otherwise specifically 

in thespecification, a haloalkynyl group may be optionally substituted.  

[00146] The ten "heterocyclyl" or "heterocyclic ring"includes 3- to 24-membered 

saturated or partially unsaturated non-aromatic ring groups comprising 2 to 23 ring carbon 

atoms and I to 8 ring heteroaton(s) each independently chosen from N, 0, and S. Unless 

stated otherwise specifically in the specification, the heterocyclyl groupsmay be ionocyclic, 

bicyclic, tricyclic or tetracyclic ring systems, which may include fused or bridged ing 

systems, and may be partially or fully saturated; any nitrogen, carbon or sulfur atom(s) in the 

heterocyckg Igroup may be optionally oxidized; any nitrogen atom in thehieterocyclyl group 

may be optonally quatemnizedgand the heterocyclylgroup Nonlimiting examplesof 

heterocyclic ring include dioxolanyi thienyl[1.3dithiany decahydrisoqunolyl 

imidazoiinyI, imid.azolidinyl isothiazolidinyl, isoxazolidinyl, morpholinyl, octahydroindolyl, 

octahydroisoindolyl, 2-oxopiperazinyl, 2-oxopiperidinyl. 2-oxopyrrolidinyl, oxazolidinyl, 

piperidinyl, piperazinyi 4-piperidonyl, pyrrolidinyl, pyrazolidinyl,quinuclidinyl, 

thiazolidinyl, tetrahydrofuryl, trithianyl, tetrahydropyranyl, thiomorpholiny Lthiamorpholinyl, 

1-oxo-thiomorpholiny iand1,1-dioxo-thiomorpholinyltUnlessstatedotherwisespecifically 

in thespecification, a heterocyclyl group may be optionally substituted.  
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100147] The term "heteroaryl includes 5- to 14-embered ring groups comprising I to 13 

ring carbon atoms and 1 to 6 ring heteroatom(s) each independently chosen from N, 0, and S, 

and at least one aromatic ring, Unless stated otherwise specifically in the specification, the 

heteroaryl group may be a monocyclic, bicyclic, tricyclic or tetracyclic ring system, which 

may include fused or bridged ring systems; and the nitrogen, carbon or sulfur atoms in the 

heteroaryl radical may be optionally oxidized; the nitrogen atom may be optionally 

quaternized. Non-limiting examples include azepinyl, acridiniyl, benzinidazolyl, 

benzothiazolyl, benzindoly, benzodioxolyl, benzofuranyl, benzooxazolyl, benzothiazolyl, 

beazothiadiazolyI, benzob][1,4]dioxepinl, 1,4-benzodioxany, benzo.naphthofuranyIl, 

benzoxazolyl, benzodioxolyl, benzodioxinyl, benzopyranyl, benzopyranonyl, benzofuranyl, 

benzofiranonyl, benzothienyl (benzothiophenyl), benzotriazolyl, 

benzo[4,6]imidazo(1,2-apyridinyl carbazolyl, cinnolinyl, dibenzofurany. dibenzothiophenyl, 

firanyl furanonyl, isothiazolyl imidazokyl indazolyl indolyl indazolyl- isoindolyvI 

indolinyl isoindoinyl, isoquinolyl indolizinyL, isoxazolyl, naphthyridinyl, oxadiazolyl, 

2~oxoazepinyl, oxazolyl, oxiranyl, I-oxidopyridinyl, I-oxidpyrimidiny, -oxidpyrazinyl, 

I-oxidopyridazinyl., I-phenyl-1H-pyrrolyl, phenazinyt, phenothiazinyl, phenoxazinyl, 

phthalazinyl, pteridinyl, purinyl, pyrrolyl, pyrazolyI pyridinyt pyrazinyl, pyrimidinyl, 

pyridazinyl, quinazolinyl, quinoxalinyl., quinolinyl, quinuclidinyl, isoquinolinyl.  

tetrahydroquinolinyI thiazolyl, thiadiazolyl, triazolyl, tetrazolyl, triazinyl, and thiophenyl (i.e 

thienyl). Unless stated otherwise specifically in the specification, a heteroaryl group may be 

optionally substituted.  

100148] The term "pharmaceutically acceptable salts includes both acid and base addition 

salts Non-limiting examples of pharmaceuticallyacceptalead addition salts include 

chlorides, bromides, sulfates, nitratesphosphates, suIfonates, mIethane sulfonates, formates, 

tarirates, maleates, citrates, benzoates, salicylates, and ascorbates, Non-limiting examples of 

pharmaceutically acceptable base addition salts include sodium, potassium, lithium, 

ammonium (substituted and unsubstituted), calcium, magnesium, iron, zinc, copper, 

manganese ,and aluminum sats. Pharmaceutically acceptablesalts may, for example, be 

obtained usingstandard procedures wellknown inthe fieldofpharmaceuticals 

1001491 The term "prodrug"inclides compounds that may be converted.for example, 

under physiological conditions or by solvolysis, to a biologically active compound described 
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herein. Thusthe term."prodrug" includes metabolic precursors of compounds described 

herein that are pharmaceuticallyacceptable. A discussion of prodrugs can be found, for 

example, in Higuchi, T- et alt,"Pro-drugsas Novel Delivery Systems," A.C.S. Synposium 

Series, Vol 14, and in Bioreversible Carriers in Drug Design, ed, Edward B. Roche, 

American Pharmaceutical Associationand Pergamon Press, 1987, The term "prodrug" also 

includes covalently bonded carriers that release the active compound(s) as described herein in 

vvo when such prodrug is administered to subject, Non-limiting examples of produgs 

include esterand aide derivatives of hydroxy, carboxy, mercapto and amino functional 

groups in the compounds described herein.  

100150] The term "substituted"includes the situation where, inany of the above groups, at 

least one hydrogen atom is replaced by a non-hydrogen atom such as, for example halogen 

atom such as F, Cl, Br, and I; an oxygenatom in groups such as hydroxyl groups, alkoxy 

groups, and ester gmups; a sulfuratom in groups such as thiol groups, thialkyl groups, 

sulfone groups, sulfonyl groups, and sulfoxide groups; a nitrogen atom in groups such as 

amies, amides, alkylamines, dialkylamines, arylamines, alkylarylamines, diarylamines, N

oxides. inides, and enamines; a silicon atom in groups such as trialkylsilyl groups, 

dialkylarylsilyl groups, alkyldiarylsilyl groups,and triarylsilylgroups; and other heteroatoms 

in various other groups. "Substituted" also includes the situation where, in any of the above 

groups, at least one hydrogen atom is replaced bya higher-orderbond (eg.,adouble-or 

triple-bond) to a heteroatom such as oxygen in oxo, carbonyl, carboxyl, and. ester groups; and 

nitrogen in groups such as imines, oximes, hydrazones, and nitriles.  

[001511 The present disclosure includes within its scopeall the possible geometric isomers, 

eg, Z and E isomers (cis and trans isomers), of the compounds as well as all the possible 

optical isomers, eg, diastereomers and enantiomers, ofthe compounds. Furthermore, the 

present disclosure includes in its scope both the individual isomers and anymixtures thereof, 

e.g, racenic mixtures: The individualisomers may be obtained using the corresponding 

isoneric forms of thestarting material or they may be separated after the preparation of the 

end compound according to conventional separation methods. For the separation of optical 

isomersecA, enantiomers, fromthemixture thereofconventional resolution methodse.g, 

fractional crystallization, may be used, 
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1001521 The present disclosure includes within its scope all possible tautonmers.  

Furthermore, the present disclosure includes in its scope both the individual tautomers and 

any mixtures thereof 

1001531 Compounds of Formula (1) may be prepared according to the General Reaction 

Scheme shown in Figure 1. It is understood that one of ordinary skill in the art maybeable 

to make these compoundsby similar methods or by combining other methods known to one 

of ordinary skill in the art It is also understood that one of ordinary skill in the art would be 

able to make, ina similar manner as described in Figure 1, other compounds of Formula (I) 

not specifically illustrated herein by using appropriate starting components and modifying the 

parameters ofthe synthesisas needed, li general, starting componentsmaybe obtained front 

sources suchas SigmaAldrich, Lancaster Syntheis, Inc MaybridgeMatrixScientific TC 

and Fluorochem USA, etc, and/or synthesized according to sources known to those of 

ordinary skill in the art (see for example, Advanced Organic Chernistry: Reactions, 

Mechanisms,and Structure, 5th edition (Wiley, December 2000)) and/or prepared as 

described herein.  

[001541 It willalso be appreciated by those skilled in the art that in the processes described 

herein the functional groups of intermediate compounds may need to be protected by suitable 

protecting groups, even if not specifically described. Such functional groups include hydroxy, 

amino mercapto,andcarboxylicacid.Suitable protecting groups forhydroxvincludebut are 

not limited to trialkysilylordiaryhakyisilyl (for examplerbutyldimethylsilyl 

butyldiphenylsilyl or trinethylsilyl); tetrahydropyranylbezylandthe like Suitable 

protecting groups for amino, amidino and guanidino include but are not limited to b

butoxycarbonyl, benzyloxycarbonyl, and the like. Suitable protecting groups for mercapto 

include but are not limited to -C(O)R."(where R" is alkyl, aryl or arylalkyl), 

p-methoxybenzyltrityl and the like, Suitable protecting groups for carboxylic acid include 

but are not limited to aiky, ary orarylakyl esters. Protecting groups may be added or 

removed in accordance with standard techniques, which are known to one skilled in the art 

and as described herein, The use of protecting groups is described in detail in Green T.W.  

and P.G.M. Wutz, Protective Groups in OrganicSinthesis (1999),3rd Ed,.Wiley. Asoneof 

skill in the art would appreciate, the protecting group may also be a polymer resin such as a 

Wang resin, Rink resin or a 2-chlorotrityl-chloride resin.  
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100155] Analogous reactiants to those described herein may be identified rough the 

indices of known chemicals prepared by the Chemical Abstract Service of the American 

Chemical Society, which are available in most public and university libraries, as well as 

through on-line databases (the American Chemical Society, Washington, DC., may be 

contacted for more details). Chemicals that are known but not commercially available in 

catalogs may be preparedby custom chemical synthesis houses, where many of the standard 

chemical supply houses (e.g, those listed above) provide custom synthesis services. A 

reference for the preparation and selection of pharmaceutical salts of the present disclosure is 

P. H. Stahl & C, G. Wermuth "Handbook of Pharmaceutical Salts," Verlag Helvetica 

Chimica.Acta, Zurich, 2002.  

1001561 Methods known to one of ordinaryskill in theart may be identifiedhrough 

various reference books, articles, and databases. Suitable reference books and treatise that 

detail the synthesis of reactants useful in the preparation of compounds of the present 

disclosure, or provide references to articles that describe the preparation, includefor example, 

"Synthetic Organic Chemistry," John. Wiley & Sons, Inc., New York; S R. Sandler et al, 

"Organic Functional Group.Preparations,"2nd.Ed, Academic Press, New York, 1983: H. O.  

House,"Modem Synthetic Reactions", 2nd Ed., W. A. Benjamin, Inc. Menlo Park, Calif.  

1972; TL Gilchrist "Heterocyclic Chemistry"2nd Ed., John Wiley & Sons, New York, 

1992; J. March, "Advanced Organic Chemistry: Reactions, Mechanisms and Structure," 4th 

Ed., Wiley-Interscience, New York, 1992. Additional suitable reference books and treatise 

that detail the synthesis of reactants useful in the preparation of compounds of the present 

disclosureorprovide references toarties thatdescribe the preparation,include for example, 

Fuhrhop, J.and Penlin G "Oranic Synthess: Concepts, MethodsStarting Materials" 

Second, Revised and Enlarged Edition (1994) John Wiley & Sons ISBN:3-527-29074-5; 

Hoffman, RV."Organic Chemistry, An Intermediate Text" (1996) Oxford University Press, 

ISBN 0-19-509618-5; Larock, R. C. "Comprehensive Organic Transformations: A Guide to 

Functional Group Preparations" 2nd Edition (1999) Wiley-VCH, ISBN: 0-471-19031-4; 

March, J. "Advanced Organic Chemistry: Reactions, Mechanisms, aid Structure" 4th Edition 

(1992)John Wiley&. Sons,ISBN: 0-471-60180-2; Otera, (editor) "Modern Carbonyl 

Chemistry"(2000)Wiley-VCH,ISBN: 3-527-29871-1; Patai, S. "Patai's 1992 Guide to the 

Chemistryof Functional Groups" (1992) Interscience ISBN: 0-471-93022-9; Quin, L.D et al.  
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"A Guide to Organophosphorus Chemistry" (2000Wiley-hnerscienceSBN:0-471824

8: Solomons, T. W, G."Organic Chemistry" 7thEdition (2000) John Wiley &Sons, ISBN: 

0-471-19095-0; Stowell, JC 'Intermediate Organic Chemistry" 2nd Edition (1993) Wiley

Interscience, ISBN: 0-471-57456-2; "Industrial Organic Chemicals: Starting Materials and 

Intermediates: An Ullmann's Encyclopedia" (1999) John Wiley & Sons, ISBN: 3-527-29645

X, in 8 volumes; "Organic Reactions" (1942-2000) John Wiley & Sons, in over 55 volumes; 

and "Chemistry of Functional Groups" John Wiley & Sons,.in 73 volumes.  

100157] Biological activity of a compound described herein may be determined, for 

example, by performing at least one invitro and/or in io study routinely practiced in the art 

ard described herein or in the artnitoassaysinldewithout limitationbinding assays 

immunoassayscompetitive binding assays,and cellbased activityassays.  

1001581 An inhibition assay may be used to screen forantagonists of E-selectin. For 

example, an assay may be performed to characterize the capability of a compound described 

herein to inhibit (ie, reduce, block, decrease, or prevent in a statistically or biologically 

signifcant maner) interaction ofE-selectin with sLe orLetThe inhibition assay may be a 

competitive binding assay, whichallows the determinationof ICio values. Bywayof 

example, E-selectin/ilg chimera may be immobilized onto a matrix (e.g., amulti-well plate, 

which may be madefrom a polymer, such as polystyrene; a test tube, and the like); a 

composition may be addedto reduce nonspecific binding (e. a composition comprising 

non-fatdriedmk or bovine serum albumin or other blocking buffer routinely used by a 

person skilledin the art); the immobilized E-selectin may be contacted with the candidate 

compoundin the presence ofsLe"comprisinga reporter group under conditions andfor a 

timesufficient to permit sLe to bind to the immobilized Eselectin;the immobilized E

selectin may be washed;and the amount of sLe" boundtoimmobilized E-selectin may be 

detected. Variaions of such steps can be readilyand routinelyaccomplished by a person of 

ordinary skill in the art, 

1001591 Conditions foraparticular assay include temperature, buffers (including salts, 

cations, media, and other components that maintain the integrity of any cell used in the assay 

and the compound, whicha person of ordinary skill in the art will be familiarandor which 

can he readily determined, A person of ordinary skill in the art also readily appreciates that 
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appropriate controls can be designed and included when performing the inro methods and 

in vivo methods described herein.  

[001601 The source of a compound that is characterized by at least one assay and 

techniques described herein and in the art may be a biological sample that is obtained from a 

subject who has been treated with the compound. The cells that may be used in theassay 

may also be provided in a biological sample. A "biological sample" may include a sample 

from a subject, and may be a blood sample (from which serum or plasma may be prepared), a 

biopsy specimen, one or more body fluids (eglung lavage, ascites, mucosal washings, 

synovial fluid, rine), bone marrow, lymph nodestissue explant, organ culture, or any other 

tissue or cell prepartion from the subject or a biological source. A biological sample may 

further include a tissue or cell preparation in which the rphological integrity orphysical 

state has been disrupted, for example, by dissection, dissociation,sohbilization,fractionaon, 

homogenization. biochemical or chemical extraction, pulverization, lyophilization, sonication, 

or any other means for processing a sample derived from a subject or biological source. In 

some embodiments, the subject or biological source may bea human orno-humlan animal, a 

primary cell cult-re (e.g- immune cells), or culture adapted cell lineincluding but not 

limited to, genetically engineered cell lines that may contain chromosomally integrated or 

episomal recombinant nucleic acid sequences, immortalized or immortalizable cell lines, 

somatic cell hybrid cell lines, differentiated or differentiatable cell lines, transformed cell 

lines, and the like.  

1001611 As described herein, methods for characterizing E-selectin antagonists include 

animal modelstudies.Nonlimiting examples of animal models for liquid cancers used in the 

at include multiple myeloma (see. eg., DeWeerdt, Nature 480:S38-S39 (15 December 2011) 

doi:10.1038/480S38a; Published online 14 December 2011; Mitsiades et a, Clin. Cancer 

Res 2009 15:1210021 (2009));acute myeloid leukemia (AML) (Zuber et alGenes De 

2009 April 1; 23(7)8~..89). Animal models for acutelymphoblastic leukemia(ALL 

have been used by persons of ordinary skill in theart for more than two decades, Numerous 

exemplary animal models for solid tumor cancers are routinely usediand are well known to 

persons of ordinary skill in the art.  
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[001621 The compounds ofthe present disclosure and the pharmaceutical compositions 

comprising at least one of such compounds may be useful in methods for treating and/or 

preventing a disease or disorder that is treatable by inhibiting at least one activity of E

selectin (and/or inhibiting binding of E-selectin to a ligand, which in turn inhibits a biological 

activity). Focal adhesion of leukocytes to the endothelial lining of blood vessels is a 

characteristic step in certain vascular disease processes, 

1001631 The compounds of the present disclosure and pharmaceuticalcompositions 

comprising at least one such compound may be useful in methods for treating and/or 

preventing at least one inflammatory sease.Inflammation comprises reactionof 

vascularizedliving tissueto iniry. By way of example, although E-selectinnediated cell 

adhesion is important tothe bodysanti-inective immuneresponse, in other circumstance 

E-selectin mediated cell adhesion may be undesirable or excessive, resulting in tissue damage 

instead of repair. For example, many pathologies (such as autoimmune andnflammatory 

diseases, shock andreperfusion injuries) involve abnormal adhesion of white blood cells.  

Therefore, inflammation affects blood vessels and adjacent tissues in response to an injury or 

abnormal stimulation by a physical, chemical, or biological agent[amplesofin flanatory 

diseases, disorders, or conditions include, without limitation, dermatitis, chronic eczema, 

psoriasis, multiple sclerosis, rheumatoid arthritis, systemic lupus erythematosus, graft versus 

host disease, sepsis, diabetes, atherosclerosis, Sjogren's syndrome, progressive systemic 

sclerosis, sclerodenna, acute coronary syndrome, ischemic reperfusion, Crohn's disease, 

inflaminatorv bowel disease, endonietriosis, glomerulonephritis, ryasthenia gravis, 

idiopathic pulmonary fibrosisasthma allergicreaction acute respiratory distress syndrome 

(ARDS)or other acuteleukocyte-mediated lung injury, vasculitis, or inflarniatory 

autonnmnune mositis Otherdiseases and disorders rwhich the glycomimetic compounds 

described herein may be useful for treatingand/or preventing include hyperactive coronary 

circulation, microbial infection, cancer metastasis, thrombosis, wounds, burns, spinal cord 

damage, digestive tract mucous membrane disorders (e.g. gastritis, ulcers), osteoporosis, 

osteoarthritis, septic shock, traumatic shock; stroke, nephritis, atopicdermatitis frostbite 

injury;adul dyspaoea syndrome, ulcerative colits, diabetesandreperfusioninjuryfollowing 

ischaemic episodes, prevention of restinosis associated with vascular stenting, and for 

undesirableangiogenesis, for example, angiogenesis associated with tumor growth.  
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100164] As discussed in detail herein,a disease or disorder to be treated or prevented is a 

cancer and related metastasis and incides cancers that comprise solid tumor(s) and cancers 

that comprise liquid tumor(s), The compounds of the present disclosure and pharmaceutical 

compositions comprising at least one such compound may be useful in methods for 

preventingand/or treating cancer. In some embodiments, theat least one compound may be 

used for treating and/or preventing metastasis and/orfor inhibiting (slowing, retarding, or 

preventing)metastasis of cancer cells.  

100165] In some embodiments, the compounds of present disclosure and pharmaceutical 

compositions comprising at least one such compound may be used fordecreasine (e, 

reducing)the likelihood of occurrence of metastasis of cancer cells in an individual tC 

subject, patient) who is in need therecofThe compounds of the presentdisclosureaid 

compositions comprising atleast onesuch compound may be used for decreasing (Ox

reducing) the likelihood of occurrence of infiltration of cancer cells into bone marrow in an 

individual who is inneed thereof. The individuals (or subjects) in need of such treatments 

include suectswho have been diagnosed with a cancer, which includes cancers that 

comprisesolidtumor(s)andcancersthatcomprise liquid tumor(s).  

1001661 Non-limiting examples of cancers include colorectal cancerliver cancer gastric 

cancer, lung cancer, brain cancer, kidney cancer, bladder cancer thyroid cancer, prostate 

cancer, ovariancancer cervical cancer, uterinecancer. endmetrialcancer melanoma breast 

cancer,andpancreatic cancer, Liquidtuors can occurin theblood, bonemarrowthesoft 

sponge-4ike tissue in the center of most bones, and lymph nodes andinclude leukemiaeg, 

AML, ALL, CLL, and CML). lymphoma, and myeloma (e.g, multiple myeloma).  

Lymphonas include Hodgkin lymphoma, which is marked by the presence of a type of cell 

called the Reed-Stenberg cell, and non-Hodgkiniymphomas,whichincludes a large, diverse 

group of cancers of immune system cells. Nonodgkinlymphomascanbefurtherdivided 

into cancers that have an indolent (slow-growingicourse and those that have aggressive 

(fast-growing) course, and which subtypes respond to treatment differently, 

[00167] The compounds of the present disclosure and pharmaceutical compositions 

comprising at least one such compound may be administered as an adjunct therapy to 

chemotherapy and/or radiotherapy. which is/are being delivered to the subject as primary 
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therapy for treating the cancer.The chemotherapyand/or radiotherapy that may be 

administered depend upon severalfactors including the type of cancer, location of the 

tumor(s), stage of the cancer, age and gender and general health status of the subject A 

person of ordinary skill in the medical art can readily determine the appropriate 

chemotherapy regimen and/or radiotherapy regimen for the subject in need. The person of 

ordinary skill in the medical art can also determine, with theaid of preclinical and clinical 

studies, when the compound of the present disclosure or pharmaceutical composition 

comprising at least one such compound should be administered to the subject, that is whether 

the compound or composition is administered prior to. concurrent with, orsubsequent to a 

cycle of the primary chemotherapy or radiation treatment.  

1001681 Also provided herein is a method for inhibiting adhesionofatumorcellthat 

expresses a ligand of E-selectin to an endothelial cell expressing E-selectin onits cell surface, 

which method comprises contacting the endothelial cell with at least one compound of the 

present disclosure or pharmaceutical compositions comprising at least one such compound 

thereby permitting the compound to interact with E-selectin on the endothelial cell surface 

and inhibiting binding of the tumor cell to the endothelial cell. Without wishing to be bound 

by theory, inhibiting adhesion of tumor cells to endothelial cells may reduce in a significant 

manner, the capability of the tumor cells to extravasate into other organs, blood vessels, 

lymph, or bone marrow and thereby reduce, decrease, or ihibit, or slow the progression of 

the cancer, including reducing, decreasing, inhibiting, or slowing metastasis.  

1001691 As described herein, at least one of the compounds of the present disclosure or 

pharmaceutical compositions comprising at least one such compound may be administered in 

combination with at least one additional anti-cancer agent, Chemotherapy may comprise one 

or more chenotherapeutic agents. For example, chemotherapy agents, radiotherapeutic 

agentsinhibitors of phosphoinositide-3 kinase(P13K), and inhibitors ofnOEGF may be used 

incombinationwithanEselectinantagonistcompound described herein. Non-himiting 

examples of inhibitors of PI1K include the compound named by Exelixis as "XL499." Non

limiting examples of VEGF inhibitors include the compound called "cabo"(previously 

known as XLi84), Many other chemotherapeuticsaresmall organic molecules. As 

understood by a person of ordinary skill in the art, chemotherapy may also refer to a 

combination of two or more chemotherapeutic molecules that are administered coordinately 
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and which may be referred toas combination chemotherapy Numerous chemotheapeu.ti 

drugs are used in the oncology art and include, for example, alkylating agents; 

antimetabolites; anthracyclines, plant alkaloids; and topoisomerase inhibitors.  

100170] The compounds of the present disclosure or pharmaceutical compositions 

comprising at least one such compound may function independently from the anti-cancer 

agent or may function in coordination with theanti-cancer agent, e.g, by enhancing 

effectiveness of the anti-canceragent or vice versaAccordingly, provided herein are 

methods for enhancing (i.e, enhancing, promoting, improving the likelihood of enhancing in 

a statistically or biologically significant maimer and/or maintaining survival of 

hematopoitic stemcells(HSC)in a subject wois treated wih and/or will be treated with a 

chemotherapeutic drugs) and/or radioactive therapyrespeivelycomprising administering 

at least one E-selectin antagonist glycomimetic cotmipound as described herein. I some 

embodiments, thesubject receives and/or will receive both chemotherapy and radiation 

therapy. Also, provided herein is a methodfor reducing (i.,reducing, inhibiting, 

diminishing in a statistically or biologically significant manner) chenosensitivity and/or 

radiosensitivity of hematopoietic stem cells (HSC) to the chemotherapeutic drug(s) and/or 

radioactive therapy, respectively, in a sulaject. Because repeated cycles of chemotherapy and 

radiotherapy often diminish the ability of HSCs to recover and replenish bone marrow, the 

glycomimetic compounds described herein may be useful for subjects who willreceive more 

than one cycle, such as at least two, threefour or more cycles, of chemotherapy and/or 

radiotherapy. USCs reside in the bone marrowand generate the cells that are needed to 

replenish the iimune system and the blood Anatomically, bone marrow comprisesa 

vascular niche that is adjacent to bone endothelial sinuses (seeeg. Kiel et al, Ce/ 

121:1109-21 (2005); Sug'yama et alinnity 25:977-88 (2006); Mendez-Ferrer et al 

Nature 466:829-34 (2010); Butler eaCeLStemCe 6:251-64 (2010),Arecentstudy 

describes that E-selectin promotes HSC proliferation and is an important component of the 

vascular niche (see, eg. Winkler et al, Nature Medicine published online 21 October 2012; 

doi:10.1038/nm2969)..Deletion or inhibition ofFE-selectin enhanced HSC survival in mice 

thatweretreated with chemotherapeutic agentsor radiotherapyandaccelerated blood 

neutrophil recovery (see, e.g, Winkler etal, supra).  
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100171] hnadditionthe administration of at least one compound of the present disclosure 

or pharmaceutical composition comprising at least one such compounds may be in 

conjunction with one or more other therapies, e,g, for reducing toxicities of therapy. For 

example, at least one palliative agent to counteract (at least in part) a side effect of a therapy 

(e.g., anti-cancer therapy) may be administered, Agents (chemical or biological) that 

promote recovery, or counteract side effects of administration ofantibiotics or corticosteroids, 

are examples of such palliative agents. At least one E-selectin antagonist described herein 

may be administered before, after, or concurrently with administration of at least one 

additional anti-cancer agent or at least one palliative agent to reduce aside effect of therapy 

When administration is concurrent, the combination may be administered from asinle 

container or two (or more) separate containers, 

[001721 Cancer cells (also called herein tumor cells) thatmay be prevented (i.e., inhibited, 

slowed) from metastasizing, from adhering to an endothelial cell, or from infiltratinag bone 

marrow include cells of solid tumors and liquid tumors (including hematological 

malignancies). Examples of solid tumors are described herein and include colorectal cancer., 

liver cancer, gastric cancer, lung cancer, brain cancer, kidney cancer, bladder cancer, thyroid 

cancer, prostate cancer, ovarian cancer, cervical cancer, uterine cancer, endometrial cancer, 

melanoma, breast cancer, and pancreatic cancer. Liquid tumors occur in the blood, bone 

marrow, and lymph nodes and include leukemia (e.g, AML, ALL, CLL, and CML), 

lymphoma(e.g, Hodgkin lymphoma and non-Hodgkin lymphoma), and myeloma (e.g., 

multiple myelonia). As used herein, the term cancer cells include mature, progenitor, and 

cancer stem cells.  

j00173 Bonesare a common location for cancer to infiltrate onceleaving theprimary 

tumor location. Once cancer residesin boneit is frequently a cause of pain to the individual, 

In additionif the particularboneaffected is a source fbr production of blood cells in the bone 

marrowthe individual may develop a variety ofblood cell rated disorders. Breast and 

prostate cancer are examples of solid tumors that migrate to bones. Acute myelogenous 

leukemia (AML) and multiple myeloma (MM) are examples of liquid tumors that migrate to 

bones. Cancer cells that migrate to bone will typically migrate to the endosteal region of the 

bone marrow. Once cancer cells have infiltrated into the marrow, the cells become quiescent 

and are protected from chemotherapy. The compounds of the present disclosure block 
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infiltration of disseminated cancer cells into bone marrow A varietyof individuals may 

benefit from treatment with the compounds. Examples of suchindividuals include 

individuals witha cancer type havinga propensity to migrate to bone where the tumor is still 

localized or the tumor is disseminated but not yet infiltrated bone, or where individuals with 

such cancer type are in renussion, 

1001741 The cancer patient population most likely to respond to treatment using theE 

selectin antagonist agents (e.g., compounds of Formula (I)) described herein can be identified 

based on the mechanism of action of E-selectin, That is, patients may be selected that 

express a highly active E-selectin as determined by thegenetic polymorphism for E-selectin 

of728R (Alessandro et al., It Cancer121.528-535.2007) In addition, patientsfr 

treatment by the compounds described herein may also selected based on elevated expresion 

ofthe E-selectin binding ligands (sialyl Le and sialyl LeL")as determined by antibodies 

directed against cancer-associated antigens CA-19-9 (Zheng et al., World . Gastroenterol.  

7:431-434,2001)and CD65. In addition. antibodies HECA-452 and FH-6 whichrecognize 

similar carbohydrteligandsofseectinmay also be used in a diagnostic assay to select the 

cancer patiem population most respond to this treatment, 

100175) Thecompounds of the present disclosure and pharnacutical composidons 

comprising at least one such compound may beuseful inmethods for treating and/or 

preventing thrombosis Asdescribedherein methodsareprovidedforinhibitingformationof 

athrombus or inhibiting herateatwhich a thrombus is formed, These methodsmay 

therefore be used for preventing thrombosis (he reducing or decreasing the likelihood of 

occurrence of a thrombus in a statistically or clinically significant manner).  

1001761 Thrombus formation may occur in infants, children, teenagers and adults. An 

individual may havea hereditary predisposition to thrombosis. Thrombosis may be initiated, 

for example, due toa medical condition (such as cancer or pregnancy), a medical procedure 

(such as surgery) or an environmental condition (such as prolonged immobility). Other 

individuals at risk for thrombus formation include those who have previously presented with 

a thrombus.  

1001771 The compounds of the present disclosure and pharmaceutical compositions 

comprising at least onesuchcompound may be useful in methods for treating individuals 
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undergoingthrombosisor whoareat risk ofathrombotic eventoccurring, Suchindividuals 

may or may not have a risk of bleeding, In some embodiments, the individual has a risk of 

bleeding. In some embodiments, the thrombosisis a venous thromboembolism VTE).VIE 

causes deep vein thrombosis and pulmonary embolism. Low molecular weight (LMW) 

heparin is the current mainstay therapy for the prevention and treatment of VTE In many 

circumstances, however, the use of LMW heparin is contraindicated, LMW heparin isa 

knownanti-coagulant and delays clotting over four times longer than control bleeding times.  

Patients undergoing surgery, patients with thrombocytopenia, patients with a history of stroke, 

and many cancer patients should avoid administration of heparin due to the risk of bleeding.  

By contract, administration of the E-selectin antagonist compounds of Formula (1) 

significantlyreduces the time to clotting than occurs when LMW heparin is administered, and 

thus providea significant improvement in reducing bleeding time compared with LM'W 

hearings Accordinglygthe compounds and pharmaceutical compositions described herein 

maynot only be useful for treating a patient forwhomthe riskofbleeding is not significant 

but also may be usefulin when the risk of bleeding is significant and the use of anti

thrombosisagents with anti-coagulant properties (such as LMW heparin) is contraindicated.  

1001781 The compounds of the present disclosure and pharmaceutical compositions 

comprising at least one such compound may be administered in combination with at least one 

additionalanti-thrombosis agent. The compounds of the present disclosure and 

pharmaceutical compositions comprising at least one such compound mayfunction 

independently from the anti-thrombosis agent or may function in coordination with the at 

leastoneanti-thrombosisagentIn addition, the administrationof oneor more of the 

compounds or compositions may be in conjunction with one or more other therapies, eg for 

reducing toxicities oftherapyFor example, at least one palliative agent to counteract (at 

least in part) a side effect of therapy may be administered. Agents (chemical or biological) 

that promote recovery and/or counteract side effects of administration of antibiotics or 

corticosteroids are examples of such palliative agents, The compounds of the present 

disclosure and pharmaceutical composiidon comprising at least one such compound may be 

administered before, after or concuently withadministration of at least one additionalanti

thrombosis agent or at least one palliative agent to reduce a side effect of therapy. Where 
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administration is concurrent, the combination may be administered from a single container or 

two (or more) separate containers.  

[00179] The compounds of the present disclosureand pharmaceutical compositions 

comprising at least one such compound may be useful inmethods for preventing and/or 

treating mucositis, In some embodiments, at least one compound of Formula (I) or a 

pharmaceutical composition comprising at least one compound of Formula (I) may be used in 

methods described herein for decreasing the likelihood of occurrence of mucositis in a 

subject who is in need thereof by administering the compound or composition to the subject, 

la some embodiments, the mucositis is chosenfrom oral mucositisesophageal tucositis 

aridgastrointestinalnmucositis. In some embodiments, the mucositis is alimentary mucosits 

1001801 It is believed that approximatelyhalf of all cancer patients undergoingtherapy 

suffer some degree of mucositis. Mucositisis believed to occur, for example in virtually all 

patients treated with radiation therapy for head and neck tumors all patients receiving 

radiation along the GI tact, and approximately 40% of those subjected to radiation therapy 

and/or chemotherapy for tumors in other locations (e.g. leukemias or lynphomas). Itisalso 

is believed to be highly prevalent in patients treated with high dose chemotherapy and/or 

irradiation for the purpose of myeloablation, such as in preparation for stem cell or bone 

marrow transplantation. The compounds of the present disclosure and pharmaceutical 

compositions comprising at least one such compound may be useful in methods for treating 

and/or preventing mucosiuis in a subject afflicted with cancer. In some embodiments,the 

subject is afflicted with a cancer chosen fromheadand neck cancer, breast cancer, lung 

cancer, ovarian cancer, prostate cancer, lymphatic cancer, leukemic cancer, and/or 

gastrointestnalcancer in some embodiments, the mucositis is associated with radiation 

therapy and/or chemotherapy, In some embodiments, the chemotherapy comprises 

administering a therapeutically effective amount of at least onecompound chosenfronm 

platinun, cisplatin, carboplatinoxaiplatin,nmechlorethamine cyclophosphamide, 

chlorambucil, azathioprine. mercaptopurine, vincristine, vinblastine, vinolbine, vindesine, 

eLoposide, teniposide, paclitaxel, docetaxel, irinotecan, topotecan, amsacrine, etoposide, 

etoposide phosphate, teniposide, 5-fluorouracii (5-FU),leucovorin,methotrexate, 

gemcitabine, taxane, leucovorin, rnitomycinC,in ,fludarabine, 

mitoxantroneifosfamide and doxorubicin.  
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1001811 In some embodiments, the method further comprises administering a 

therapeutically effective amount of at least one MMP inhibitor, inflammatory cytokine 

inhibitor, mast cell inhibitor, NSAID, NO inhibitor, or antimicrobial compound.  

1001821 In some embodiments, the method further comprises administering a 

therapeutically effective amount of velafermin and/or palifermin.  

1001831 The compounds of the present disclosure and pharmaceutical compositions 

comprisingatleastonesuchcompound may be useful in methods for mobilizing cells from 

the bone marrow to the peripheral.vasculature and tissues. As discussed herein, in some 

embodiments, the compounds and compositions are useful for mobilizing heniatopoietic cells, 

including hematopoietic stem cells and bematopoietic progenitorcells.insoiembodiments, 

the compounds act as mobilizing agents of normal blood cell types. In some embodiments, 

the agentsare used in methods for mobilizing mature white blood cells (which may also be 

called leukocytesherein) suchtas granulocytes (eg., neutrophils, eosinophilsbasophils) 

lymphocytes, and monocytes from the bone marrow or other im une cell compartments such 

as thespleen and liver. Methods are also provided for using the compounds of the present 

disclosure and pharnaceutical compositions comprising at least one such compound in 

methods for mobilizing tumor cells from the bone marrow. The tumor cells may be 

nialignant cells (e.gtumor cells thatarenmetastatic cancer cells, or highly invasive tumor 

cells) in cancers. These tumorcelsmaybe of hematopoiec origin or may be malignant 

cells of another origin residing in the bone.  

1001841 Insomeembodimen themethods using the E-selectin antagonists described 

herein are useful for Mobilizing hematopoictic cells-such as hematopotic stem cellsand 

progenitor ce ( n granlocytessuch asneutrophils) which are 

collected (.e- harvested, obtained) from. the subject receiving the E-selectin antagonist and at 

a later time are administered back into the same subject (autologous donor) or administered to 

a different subject (allogeneic donor).Hematopoietic stem cell replacement and 

hematopoietic stem cell transplantation have been successfully used for treating a number of 

diseases (including cancers) as described herein and in the art, By way ofexample, stem cell 

replacement therapy or transplantation follows myeloablation of a sub ject, such as occurs 

with administration of high dose chemotherapy and/or radiotherapy, Desirably, an allogeneic 
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donor shares sufficient HLAantigens with the recipient/subject to minimize the risk ofhost 

versus graft disease in the recipient (i.e, the subject receiving the henatopoietic stem cell 

transplant). Obtaining the hematopoietic cells from the donor subject (autologous or 

allogeneic) is performed by apheresis or Leukapheresis.LHLA typing of apotential donor and 

the recipient and apheresis or leukapheresis are methods routinely practiced in the clinical art.  

1001851 By way of non-limiting example, autologous or allogenic hematopoietic stem cells 

and progenitors cells may be used for treating a recipient subject who has certain cancers, 

such as Hodgkin lymphoma, non-Hodgkin lymphoma, or multiple myeloma. Allogeneic 

hematopoietic stem cells and progenitors cells may be used, for example., for treating a 

recipient subject who has acute leukemias feg, AML,ALL)chroniaclyiphocytic lekemia 

(CLL; amegakaryocytosis/congenitalthrombocvtopenia aplasticanemia/refractory anemia; 

familial erythrophagocytic lymphohistiocytosis; myelodysplastic syndrome/other 

myelodysplastic disorders; osteopetrosis; paroxysmal noctural hemoglobinuria; and 

Wiskott-aldrich syndrome, for example. Exemplary uses for autologous hematopoietic stem 

cells and progenitors cells include treating a recipient subject who has amyloidosis; germ cell 

tumors (e.g., testicular cancer); or a solid tumor. Allogeneic hematopoietic stem cell 

transplants have also been investigated for use in treatingsolid tumors (see, e.g.. Ueno et a., 

Blood 102:3829-36 (2003)).  

1001861 In some embodiments of the methods described herein, the subjectisnot a donor 

ofperipheral hematopoiticcells but hasadisease disorder or condition for which 

mobilization of hematopoieic cells in the subjectwill provide clinical benefit. Statedanother 

way, while this clinical situation is similar to autologous hematopoietic cell replacement, the 

mobilized hematopoeitic cells are not removedand given back to the samesubject at later 

time as occurs, for example, with a subject whoreceives myeloablation therapy. Accordingly 

methodsare provided for mobilizing hematopoietic cells, such as hematopoietic stein cells 

and progenitor cells and leukocytes (including granulocytes such as neutrophis, by 

administering at least once compound of Formula (1), Mobilizing hematopoietic stem cells 

and progenitor cells may be usefulhfor treating an inflaminatory condition or for tissue repair 

or wound healing. See, e.g- Mimeault et al., (in. Pharmacol Therapeuics 82:252-64 

(2007).  
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100187] In some embodiments the methods described herein areuseftul for mobilizing 

hematopoietic leukocytes (white blood cells) in a subject, which methods may be used in 

treating diseases, disorders, and conditions for which an increase in white blood cells, such as 

neutrophils, eosinophils, lymphocytes, monocytes, basophils, will provide clinical benefit.  

For example, for cancer patients, the compounds of Formula (I) are beneficial for stimulating 

neutrophil production to compensate for heratopoietic deficits resulting from chemotherapy 

or radiation therapy. Other diseases, disorders, and conditions to betreatedinclude infectious 

diseases and related conditions, such as sepsis. When the subject to whom at least one 

compound of Fornmula (I) is administered is a donorneutrophils may be collected for 

administration to a recipient subject who has reduced hematopoietic function, reduced 

immunefunction, reduced neutrophil count, reduced neutrophil mobilization, severe chronic 

neutropenia, leucopenia, thrombocytopenia, anemia, and acquired immune deficiency 

syndrome. Mobilization of mature white blood cellsmaybe usefuliin subjectsto improve or 

to enhance tissue repair. and to minimize or prevent vascular injury and tissue damage, for 

example following liver transplantation, myocardial infarction or limb ischemia. See, eg.  

Pelus, Curr. Opin. Hematl 15:285-92 (2008): Lemoli et al., Haenatologica 93:321-24 

(2008).  

1001881 The compound of Formula (I) may be used in combination with one or more other 

agents that mobilize hematopoietic cells. Suchagents includefor example, G-CSF: 

AMD3100 or other CXCR4 antagonists; GRO- (CXCL2) and an N-terminal 4-amino 

truncated form (SB-251353); IL-8SDF-la peptide analogs, CTCE-0021 and CTCE-0214; and 

the SDF1 analog, MetSDF-11(see.&g, Pelussupra and references cited therein). In some 

embodiments, a compound of Formula (I) may be administered with other mobilizing agents 

used in the art, which may permit administration ofa lower dose of GCSF or-A MD3100,Rfr 

example, than required in the absence of a compound of Formula (1). The appropriate 

therapeutic regimen for administering a compound of Forula (1) in combination with 

another mobilizing agent or agents can be readily determined by a person skilled in the 

clinical art.  

1001891 The terms, "treat" and "treatment,' include medical management of a disease.  

disorder, and/or condition of a subject (i., patient., individual) as would be understood by a 

person of ordinary skill in the art (see, e.gStedman's Medical Dictionary). In general, an 
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appropriate dose and treatment regimen provide at least one of the compounds of the present 

disclosure in an amount sufficient to provide therapeutic and/or prophylactic benefit. For 

both therapeutic treatment and prophylactic or preventative measures, therapeutic and/or 

prophylactic benefit includes, for example, an improved clinical outcome, wherein the object 

is to prevent or slow or retard (lessen)an undesired physiologicalchange or disorder, or to 

prevent or slow or retard (lessen) the expansion or severity of such disorder. As discussed 

herein, beneficial or desired clinical results from treating a subject include, but are not limited 

to, abatement, lessening, or alleviation of symptoms that result from or are associated with 

the disease, condition, and/or disorder to be treated; decreased occurrence of symptoms; 

improved quality of life; longer disease-free status (ie_ decreasing the likelihood or the 

propensity that subject will present symptoms on the basis of which a diagnosis of a disease 

is made); diminishment of extent of disease; stabilized (i.notworsening) state of disease; 

delay or slowing of diase progression amelioration or palliation of the diseasestate;and 

remission (whetherpartial or total), whetherdetectable orundetectable and/oroverall 

survival. "Treatment" can include prolonging survival when compared to expected survival if 

a subject were not receiving treatment.  

1001901 In some embodiments of the methods described herein, the subject is a human. In 

some embodiments of the methods described herein, the subject is a non-human animal.  

Non-human animals that may be treated include mammals, for example, non-human primates 

(e.g. monkey, chimpanzee, gorilla,and the like), rodents (eg, rats, mice, gerbils,hamsters, 

ferrets, rabbits), lagomorps, swine (e.g, pig, miniature pig), equine, canine, feline, bovine, 

and other domestic, farm, and zoo animals.  

j00191j The effectivenessofi te compounds of the present disclosure inreatingand/or 

preventing diseases, disorders, and or conditions treatable by inhibiting an activity ofE

selectin can readily be determined by a person ofordinary skillin the relevant art 

Determinirng and adjusting an appropriate dosing regimenagg adjusting the amount of 

compound per dose and/or munber of doses and frequency of dosing) can also readily be 

performed by a person of ordinary skill in the relevant art. One or any combination of 

diagnostic methods, including physical examination, assessment and monitoring of-clinical 

symptoms, and performance of analytical testsandmethods described herein,imay be used 

for monitoring the health status of the subject.  

-74-



WO 2018/068010 PCT/US2017/055648 

100192] Also provided herein are pharmaceutical compositions comprising at least one 

compound ofFormula (1), In some embodiments, the pharmaceutical composition further 

comprises at least one additional pharmaceutically acceptable ingredient.  

1001931 In pharmaceutical dosage forms, any one or more of the compounds of the present 

disclosure may be administered in the form of a pharmaceutically acceptable derivative, such 

as a salt, and/or it or they may also be used alone and/or inappropriate association, as well as 

in combination, with other pharmaceutically active compounds.  

1001941 An effective amount or therapeutically effective amount refers to an amount ofat 

least one compound of the present disclosure or a pharmaceutical composition comprising at 

least one such compound that, when administered to a subject, either as a single dose or as 

part of a series of doses, is effective to produce at least one therapeutic effect. Optimal doses 

may generally be determined using experimental models and/or clinicaltrials. Design and 

execution of pre-clinical and clinical studies for each of the therapeutics(including when 

administered for prophylactic benefit) described herein are well within the skill of a person of 

ordinary skill in the relevant art. The optimal dose of a therapeutic may depend upon the 

body mass, weight, and/or blood volume of the subject. In general, the amount of at least one 

compound of Formula (Y) as described herein, that is present in a dose, may range from about 

0.01 g to about 3000 pg per kg weight of the subject. The minimum dose thatis sufficient 

toprovide effectivetherapy may be used in some embodiments. Subjects may general be 

monitored for therapeutic effectiveness using assays suitable for the diseaseedisorder and/or 

condition being treated or prevented, which assays will be familiar to those having ordinary 

skill in the artand are described herein, The level ofa compound that is administered to a 

subject may be monitored by determining the level of the compound (or ametabolite of the 

compound) in a biological fluid, for example, in the blood, blood fraction (e.g- serum), 

and/or in the urine, and/or other biological sample from the subject Any method practiced in 

the-an to detect the compound, or metabolite thereof may be used to measure the level of the 

compound during the course of a therapeutic regimen.  

[00195] The dose of a compound described herein may depend upon the subject's 

condition, that is, stage of the disease, severity of symptoms caused by the disease, general 

health status, as well as age, gender, and weight, and other factors apparent to a person of 
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ordinary skill in the medical art Similarly, the dose ofthe therapeticfortreatingadisease 

disorder, and/or condition may be determined according to parameters understoodby a 

person of ordinary skill in the medical art 

100196] Phannaceutical compositions may be administered in any manner appropriate to 

the disease, disorder, and/or condition to be treated as determined by persons of ordinary skill 

in the medical arts. An appropriate dose and a suitable duration and frequency of 

administration will be determined by such factors as discussed herein, including the condition 

of the patient, the type and severity of the patient's disease., the particular form of the active 

ingredient and the method ofadministration. In general, an appropriate dose (or effective 

dose) and treatment regimen provides thecompostio(s) as described herein in anamount 

sufficient to provide therapeutic and/or prophylactic benef(fur example, ani proved 

clinical outcome, such as more frequent complete or partial remissions, or longer disease-free 

and/or overall survival, or a lessening of symptom severity or otter benefit as described in 

detail above).  

1001971 The pharmaceutical compositions described herein may be administered to a 

subject nneed thereof by any one of several routes that effectively delivers an effective 

amount of the compound. Non-limiting exapleofsuitable administrativerotes include 

topical, oral, nasal, intrathecal, enteral, buccal, sublingual, transdermal, rectal, vaginal, 

intraocular,subconjunctival sublingual,and parentemal administration., including 

subcutaneous, intravenousintramuscular, inrasternalintracavenousintrametal; and 

intraurethral injection and/or infusion 

[001981 The pharmaceutical compositions described herein may, for example. besterile 

aqueous or sterile nonaqueous solutions. suspensions or emulsionsand may additionally 

comprise at least one pharmaceutically acceptable excipient (ie., a non-toxic material that 

does not interfere with the activity of the active ingredient), Such compositions may, for 

example, be in the form of a solid, liquid, or gas (aerosol). Alternatively, the compositions 

described herein may, for example, be formulated asa lyophilizate, or compounds described 

herein may be encapsulated within liposomes using technology known in theart. The 

pharmaceutical compositions may further comprise at least oneadditional pharmaceutically 

acceptable ingredient, which may be biologically active or inactive. Non-liiting examples 
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of suchingredientsincludebuffers (e, neutral buffered saline or phosphate buffered saline) 

carbohydrates (e.g, glucose, rnannose, sucrose or dextrans),mannitol proteins, polypeptides, 

amino acids (e.,g., glycine), antioxidants, chelating agents (e.g, EDTA and glutathione), 

stabilizers, dyes, flavoring agents, suspending agents, andpreservatives, 

100199] Any suitable excipient or carrier known to those of ordinary skill in theart for use 

in compositions may be employed in the compositions described herein. Excipients for 

therapeutic use are well known, and are described, for example, in Remington: The Scence 

andPracticeofPhrmacy(Gennaro,21"Ed.MackPub.CoEaston,PA ( .Ingeneral, 

the type of excipient may be selected based on the mode of administration as well as the 

chemicalcomposition ofthe activeingredient(s). Compositions may bebfonnulated for the 

particular mode ofadministation, For parental administration, phacetica 

compositions may father comprise water, saline, alcohols, fats, waxes, and buffers. For oral 

administration, pharmaceutical compositions mayfurther comprise at least one component 

chosen, for example, from any of the aforementioned ingredients, excipients and carriers, 

such as mannitol, lactose, starch, magnesium stearate, sodium saccharine, talcum, cellulose, 

kaolin, glycerin, starch dextrins., sodium alginate, carboxymethylcellulose, ethyl cellulose, 

glucose, sucrose, and magnesium carbonate.  

1002001 The pharmaceutical compositions e.g for oral administration or delivery by 

injection)may bein the fornoffaliquid, A liquid compositionmayincluidforexample at 

leastone the followina sterile diluentsuch as water for injection,saline solution, including 

for example physiological saline, Ringer's solution, isotonic sodium chloride, fixedoils that 

may serve as the solvent or suspending meditim, polyethylene glycols, glycern, propylene 

glycol or other solvents; antibacterial agents; antioxidants; chelating agents; buffers and 

agents fortheadjustmentof tonicity such as sodium chloride or dextrose. Aparenteral 

preparation can be enclosed in ampoules, disposable syringes or multiple dose vials made of 

glassorplastic. nsomeembodiments,thepharmaceuticalcompositioncomprises 

physiologicalsaline. In some embodiments, the pharmaceutical composition is an injectable 

composition, and in some embodiments, the ijectable composition is sterile.  

1002011 For oral formulations, at least one of the compounds of the present disclosure can 

be used alone or in combination vith at least oneadditive appropriate to make tablets, 
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powdersgranules and/or capsules, for example, those chosen from conventional additives 

disintegrators, lubricants, diluents, bufferingagents, moisteningagents, preservatives, 

coloring agents, and flavoring agents. The pharmaceutical compositions may be formulated 

to include at least one buffering agent, which may provide for protection ofthe active 

ingredient from low pH of the gastric environmentand/or an enteric coating. A 

pharmaceutical composition may be formulated for oral delivery with at least one flavoring 

agent, e g, in a liquid, solid or semi-solid formulation and/or with an enteric coating.  

100202] Oral formulations may be provided as gelatin capsules, which may contain the 

active compoundor biologicalalong with powdered carriers. Sintilar carriers and diluents 

inay be used to make compressed tablets. Tablets and capsules can be anufacturedas 

sustained releaseproducts to provide for continuous release of activeingedients over a 

period of time, Compressed tablets can besugar coated or film coated to mask any 

unpleasant taste and protect the tablet from the atmosphere, or enteric coated for selective 

disintegration in the gastrointestinal tract.  

1002031 A pharmaceutical composition may beformiulated for sustained or slow release.  

Such compositions may generally be prepared using well known technology and 

administered byfor example. oral,rectal or subcutaneous implantation, or by implantation at 

the desired target site. Sustained-release formulations may contain the active therapeutic 

dispersed ina carrier matrix andor contained. withinareservoirsurroundedby arate 

controlling membrane Excipients for use within suchformulations arebiocompable,and 

may also be biodegradable; theformulation may provide arelatively constant level of active 

component release. The amount of active therapeutic contained within a sustained release 

formulation depends upon thesite of implantation, the rate and expected duration of release, 

and the nature of the condition to be treated or prevented, 

1002041 The pharmaceutical compositions describedlherein can be formulated as 

suppositories by mixing with a variety of bases such as emulsifying bases or water-soluble 

bases. The pharmaceutical compositions may be prepared as aerosol formulations to be 

administered via inhalation. The pharmaceutical compositions may be formulated into 

pressurized acceptable propellants such as dichlorodifluoromethane, propane, nitrogen and 

the like.  
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100205] The compounds of the present disclosure and pharmacticalcompositions 

comprising these compounds may beadministered topically (e.g., by transdermal 

administration), Topical formulations may be in the form of a transdermal patch, ointment, 

paste, lotion, cream, gel, and the like. Topical fornmlations may include one or more of a 

penetratingagent or enhancer (also call permeation enhancer), thickener, diluent, emulsifier, 

dispersing aid, or binder. Physical penetration enhancers include, for example, 

electrophoretictechniques such as iontophoresis, use of ultrasound (or "phonophoresis"), and 

the like, Chemical penetration enhancers are agents administered either prior to, with, or 

immediately following administration of the therapeutic, which increase the permeability of 

the skin, particularly the stratum corneum, to provide for enhanced penetration of the drug 

through the skin. Additional chemical and physical penetration enhancers are described in, 

for example, Transdermal Delivery of Drugs, A, F. Kydonieus (ED) 1987 CRI Press; 

Percutaneous Penetration Enhancers eds. Smith et al (CRC Press, 1995); ennerlsetal.,J 

Phrm. Pharmacol.54:499-508(2002)Karande et al. harm. Re 19:65560(2002); Vaddi 

et aL, Int J harm. 91:163951 (2002); Ventura et alt. Drug Trge 9:379-93 (2001); 

Shokri et at Int. J Pharm 228(-2):99-107 (2001); Suzuki et at, /io hwn. Bull. 24:698

700 (2001); Alberti et al,J. Control Release 71:319-27 (2001); Goldstein et al., Lroiogy 

57:301-5 (2001); Kiijavainen et al Eur, Jt hrm. Si 10:97-102 (2000); and Tenjarla et al, 

i J Pharm, 192:147-58 (1999), 

1002061 Kitscomprising unit doses ofat least one compound ofthe present disclosure, for 

example in oral or injectabledosesare provided Such kits may include a container 

comprising the unit dosean informational package insert describing the use and attendant 

benefits of the therapeutic in treating the pathological condition of interest,and/or optionally 

an appliance or device for delivery of the at least one compound of Formula (I) and/or 

pharmaceutical composition comprising thesame 

EXAMPLES 

EXAMPLE COMPOUND 11 

100207] Compound 2: A solution of 1(1-oxo2-propynyl)oxy-2,5-pyrrolidinedione 

ropargylicacid NHS ester) (57 mg 0,34 mnle) in anhydrous DMF (1 L) was added 

dropviseover15 minutes to a shnry of compound (0 19 g, 0.26 nmole) (preparation 
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described in WO 2013096926)and DIPEA (0. mL inanhydrous DMF (3 mL) at room 

temperature. The resulting solution was stirred for L5 hr. The reaction mixture was 

concentrated under reduced pressure, The residue was separated by Combi-flash 

[EtOAc/(MeOH/water, 6/1, v/v), 9/1 - 3/7, viv] to afford the desired compound asa light 

brown solid (0.14 g, 69%). MS: Calculated for CnHN30s = 785.3, Found ES- positive ms 

-:808,3 (M+Na'), ES-negative iw = 7844 (M-I).  

NHAc OMe 

HO OH 
OH 

HO 

4 

(00208] Compound 4: Toa solution of compound 3 (preparation described in WO 

2013096926)(2g..54 mmole) and DIPEA (1.2 mL 7.08 mmole) in anhydrous DMIF (15 

mL) was added TBTU (1.7 g, 5.31 mmole) at 0 C and the solution was stirred for 20 min.  

Azetidine (0.85 ml, 35.4 nmole) wasadded and the resulting solution was stirred for thr 

while the temperature was gradually increased to room temperature. After the reaction was 

completed, the solution was concentrated under reduced pressure. The reaction mixture was 

separated by Combi-flash (EtOAc/MeO, 4/1-2/3, /v) to give compound 4 (L-17 g, 1.57 

mmole, 44%)and lactone side product compound 5 (0,88 g, 1.28 mmole, 36%), 

100209] Compound 4: Compound 5 (0,88g,1.28 minmo) was dissolved in anhydrous 

DMF (5 mL). Azetidine( ,5 mL) wasadded and then the resulting solution was stirred for 3 

his at 50°C The solution was concentrated and dried under high vacuum to give compound 4 

(0.93 g, 1.25 minole,98%).  

1002101 H NMR (400 MHz, Deuterium Oxide) 4,92d = 4.0Hz, I H) 479 (qJ=73 

6.8 H 1 1) 443(broad d, 83 Hz, 1H), 424(q,J 86 I H), 4 15(q = .5 Hz, IH) 

4.01 (d,J:=:9.3 z, 1H), 399-3,80 (m, 3H,3.76 (dd,J= 10.6,3,2 Hz, IH,373 -3.51 (m, 

81), 342 (m,]J= 7.7,44 Hz,2H), 3.21 (tJ= 9.7 Hz, 1H),239 broadd, J= 12.7Hz, IH), 

2.32 -2,09 (m 3H),195 (s, 31),1.95 (m, IH)1.77 (m,2H), 169- 135 (m, 7HI, 1.35 - 0.93 

(.m, 10), 0.93 - 0.58 (in 6.H). MS: Calculated forC3 It3 N) 1 4 7853, Found ES- positive 

nt =767.3 (M+Na'), ES-negative n = 743.4 (M-1).  
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VN NHAc 

o Od 
HO OH 

HOo 

6 

1002111 Compound 6: A solution of compound 4 (093 g, 1 25 mnole) in ethylene 

diamine (10 mL) was stirred overnightat 60 C. The solution was concentrated under reduced 

pressureand the residue was directly purified by silica gel column chromatography 

(EtOAc/MeDH, 12.wx)tog gve compound 6 as a light yellow gel (09 g116 mmole, 91%.  

MS: Calculatedfor C414!S)©772.4 Found ES- posiivem=:::7734 (M-41") 

H 
NHAc N / N 

H 

HO OH 

7 

[002121 Compound 7:A solution of compound 6 (0.22g, 0-28 mmole) and. 3 dops of 

DIPEAin anhydrous DMF(3 mL)was cooled to 0 C .Propargylicacid NHSester (5mg, 

0.34 mmole) was slowly added. The resulting solution was stirred for I hr- Thesolution was 

concentrated under reduced pressure and the residue was directly purified by Combi-flash 

[EtOAc/(MOHwater6/1, v/v), 1/9-2/S, v/v). The product lyophilized to give compound 7 

asanoff-white solid (0.12 g, 0.15 mole, 54%). MS: Calculated for C4tH4 N4O =9824.4, 

Found ES- positive mn =847.3 (M+Na-).  

1002131 Compound 9: To a slurry solution of compound 1 (0.12g 0.16 nmole)and 

DIPEA (0.1 mL) inanhydrous DMF (Im L) was addeda solution of azidoacetic acidNHS 

ester (compound 8) (39 mg,02 mmole) in anhydrous DMF (1 mL) dropwise over a 10 

minuteperiod at room temperature. The resulting solution was stirred for 3hrs. The reaction 

mixture was concentrated under reduced pressureand the residue was purified by Combi

flash eluting with [EtOA c/(MeOH/water, 6/1, v/v)t 9/1 2/8, v/vj. The product was collected 

then Iyophilized to give compound 9 as a white solid (0.11 g, 0,13 mniole, 81%), MS: 
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Calculated forHN3 Q5  8164 FoundESpositive =838.7(M-Na),ES- negative 

mz=814,7 (M-).  

[002141 Compound 11: A solution of PEG-17 Bis-NHSester (compound 10) (0.2 0.19 

muol) in DMSO (2 mL) was added to a solution of compound 1 (0.4 g,0.56 nmole)and 

DIPEA (0.2 mL) inanhydrous DMSO (2 mL) dropwise overa 5 minute period at room 

temperature. The resulting solution was stirred overnight. The solution was dialyzed against 

distilled water for 3 days with dialysis tubeNMWCO 1000 while distilled water was changed 

every 12 hours. The solution in the tube was lyophulized overnight to give compound 11 as a 

white solid (032g, 0,14 nnole,7) 

OH HO 

HO 
-00 

,4H 

NH 

11 
OH 

1002151 1H NMR (400 MHz, Deuterium Oxide) 6 5.02 (d, J= 3.9Hz, 211) 490 (q, J= 6.7 

Hz, 2H), 4.52 (broad d. J =8.4 Hz, 2H), 3.97 (broad t,2H), 3.86 - 3.74 (m, 16H), 3.73 - 3.59 

(m, 62H), 356 (t, J= 5.8 Hz 2H), 344 (m. 2H), 3.34-3.26 (m, 101H),2.50 (t,7 = 6.1 Hz 41), 

2.31 (broad t, 2H),2.12 (in, 2H), 2.04 (s, 6H), 1.90 - 1.79 (m, 4H), 178 - 138 (in, 14H), 

1.37 - 1.26 (m, 141), 1.25 - L08 (m, 14H), 098 - 0.79 (m, 10H).MS:Calculated for 

Ci x;HisNac, = 22972, Found MALDI-TOF mi= 2321, (M+Na').  

EXAMPLE2: COMPOUND 12 

100216] Compound 12: Prepared in an analogous manner from compound I andPEG-25 

bis-NHS ester.  
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-oso 

12 

[002171 1H1 NMR (400 MHz' Deuterium Oxide) 6 5,03 (d,p 3J H 4 91 (q 6,9 

3 1w,9 m 211),3,78 -3 74 (,m 4H), 3/72 3 -,.6 1m 10).56 (t, J= 5,7 Hiz 211),3-S2 

-3.40 (m, 2H-), 3.37~3.25 (m, 10H), 2.53 ~2.49 (t, J=-- 6-1 Hz 4-1), 2,31 (m, 2H), 2.16 - 2.13 

(m, 2H), 2.05 (s, 6H), L 86 - L,84 (m, 4H), 1.76 - 1 .6-5 (m, 4H),1 63 - 1.44 (m, 10H), L1 

L.29 (m, 14H11), 1.27 - 1 12 (m, 14H), 0.94 - 0,89 (m, 4H), 0.87 - 0.84 (t, J=- 7.2 Hz, 6H1). MIS: 

Calculated for Cma~~s= 2649; Found MALDI-TOF me = 2672 (+a) 

EXAMPLE 3: COMPOUND 13 

100218] Compoundl 13 Precpared inl an analogousn manerfo compounId and PEG~21! 

bis-NHS ester

os 

13 

1002191 Hf NMR (400 MHz, Deuterium Oxide) 5.03 (d, J 3.9 Hz 2H) 4.91 (q,.J= 6.7 

Hz, 2H), 4.56 (broad d., J= 8.4 Hz, 2H), 3.98 (broad t, 2), 3.91-3.86 (m, 6H), 3.81 - 3.79 

(m, 4H), 378 - 374 (m, 4H), 3.7(43.721 - 3-66 ( 81), 3.56 (t, J= 5.8 Hz 2H), 

3.47 (m, 2H), 3.35-3.27 (m, 10) 253 -2.49 (t J=6.1 Hz 4H), 2,31 (broad t, 2H), 2.16 

(m, 2H), 2,05 (s, 6-), 1.86 - L84 (m, 4H) 1 76 - 1.65 (m, 4),163 - 1.47 (m , ), 

138(, 29 (m 127 .12 22 (), 189(in ,4, , 0.4-(183: 7.2(,9- 9 i4n7 

13;8~~~ ~ ~~ 83 -_ ' n,1..
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0.84 (t J= 2 Hz, 6), MS Calculated for CQ4 H,-4NO5 = 2473.3; Found. MALDI-TOF 

i/z = 2496 (M+Na-), 

EXAMPLE 4: Compound 14 

[002201 Compound 14 Prepared in an analogousmannerfrom compoundIand PEG-13 

hisINHS esier 

Ho 

14 

[00221] 'H NMTR (400 MHz, Deuterium Oxide) 8 5.06 (d, J 4.1 Hz, 2H), 4.94 (q,,J= 6,6 

Hz, 2H) 41,56 broadd/ 8A4 Hz, 2H), 4,12 (Broad l2 3.94-3,90 (m, 6H), 3.84 (m, 2H), 

3 0 (m, ,76 (), 3.72 70 (111, 50H) broad t 2H) 3,49 (m 2H) 3.38-333 

(,10H), 2.54 (t, JI= 6 1 H-z 4H), 2.34 (broad 1, 2H),2,19 -2,17 (m, 2R), 2.09 (s, 6H), 1.90..  

1. 8 7 (m, 411), 1.39 - 1,71 (mn, 411),1.69 - 1,58 (mi 8H4), 1.56 (m, 2H1), 1.S 1 (m, 4H4), 1 43 

1.36 (in, 4H1) 1.35 -1,33(m, 6H-), 1.27 - 1. 17 (m, 8H), 1,00 - 0,91 (m-n, 4H-1), 0.90 - 0.88 (t , j=

7.4 Hfz, 6Hl). MS:, Calculated for Cnjin7N604.- = 2121 1;I Found MALDI-TOF w-/z= 21144 

(MI+Na').  

EXAMPUE 5:. Compound 15 

[00222] Compound 15: Prepared in an analogous manner from comnpounid I and PEG -10 

'bis-NHS ester.  

NO )NO 

15 
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1002231 'H NMR (40MHz, Deuterium Oxide) 6 5.06 (d = 4.Hz 2H 4,94 (q,= 6.7 

Hz, 2)4.56 (broad d,J=8.4 Hz., 2H), 4.02 (broad s, 2H), 3.95-390 (m, 6H), 384 (m, 2H)7 

3.79 (m, 4H), 3.75 (m, 6H), 372 (m, 30H), 3.70 (broad s, 10H), 3.58 (broad t, J= 5,6 Hz 2H) 

3,51 (m, 2), 3,38-3.35 (i, 611) 3.34-331 (m,4H),2,54 (t, 4H.),2.34 (broad t, 2 2-19 

2.17 (m 2H),2,09 (s, 6H), 1.90 - 1.87 (m, 4H), 1.79 - L66 (m, 4H),1.63 - 1,55 (m, 8H), 

1,53 - 1,49 (m, 2H), .41 (q, J= 12,0 Hz, 41), 1.37 - 132 (m, 8H), 1.27 (broad d, J= 6,6 Hz, 

611), 1.24 - 1.17 (i, 81), 0.98 - 0.93 (m, 4H) 0.90 - 0.88 (t,3 J 7.4 Hz, 6H). MS: 

Calculated forCHxoNOe= 1989.0; Found MALDI-TOF nuzf= 2013 (M+Na').  

EXAMPLE 6 Compound 16 

1002241 Compound 16 Prepared in an analogous manner fromtcompound I and PEG-9 

bis-NHSester.  

A60. 01 

16 

1002251 4HNMR(400 M ,Deuterium Oxide) 8 72 (m, H),83 (d9 842) 

491 (d,,40 i,21) 4.79(q,.6.7 Hz 2) 44(dJ I 8 /,.z2H)2,396 3-83(a 

4H), 3.81 (d, J= 3J0 Hz, 2H), 3,79 - 3.71 (m, 4H), 3,71 3,47 (m, 3411), 3.47 - 3,31 (m, 4).  

3.31 - 3.07 (m, 10H), 2.39 (t, J= 6.1 Hz, 4H), 2.19 (t, J= 12,5 Hz, 2H), 2,03 (broad d, J 

6.8 Hz, 2H),1.93 (s, 6H), 1.73 (broad d,,J= 12.5 Hz, 4H), 1.68 - 1.34 (m, 16H), 134 - 1.15 

(m, 411) 1 15 - 0.91 (, 1411), 0.91 - 0.65 (m, 10H). MS: Calculated forCsHw.2Osc 

1812.9; Found ES-Negative mb= 1812.8 (M-1), 

EXAMPLE 7: Compond 17 

1002261 Compound 17: Prepared in an analogous manner from compound 1 and PEG-4 

bis-NHS ester.  
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-0H 

17 

1002271 HfNMR(40 MHzDeeriumOide)4Ad 40Hz2h) 4.0(qJ=6 

Hz. 2 41),4,40 (broad dJ 8A Hz H) 4,0 3-- 84(m 44), 82 (d, J3 0 Hz, 2W)3.76 

(d.J=106, 3,2Hz2H) .3323' '7 (m,12H) 355Om I= 3 - Hz4)3.42 (in,=75, 

45 Hz 4H),3 30-- 39 (m I10H) 239(t, J6.1 Hz, 4H) 220 (broad t,3 126H z,21H), 

2.03 n.:: 6,5 Hz, 21)j 4 (s,61) 173 (broad d, 12;5 Hz. 4M), 167 -133 (n,16H), 

1.33 - 0.93 (m, 20H), 089 - 0.67 (m., 10. MS: Calculated for CSOHI:S64 = 1724.9; 

Found ES-Negative m/z = 1724.8 (M-1).  

EXAMPLE 8: Compound 18 

[002281 Compound 18: Prepared in an analogous manner from compound 1 and PEG-2 

bis-NHS ester.  

oo 

?118 

[002291 'H NMIR (400 Mz, Deutermum Oxide) 6 4,91 (d,,IJ 4,0 Hiz. 2H), 4,79 (q =6 7 

Hlz, 2H4), 4,40 (broad d, J= 8.5 Hz 2H-), 4,01 -3.84 (mi. 4H1) 3.81 (d, J;= 3.0 Hiz, 2H4), 3,76 

(dd, J= 10.5, 3.2 Hiz, 2H1-), 3.72 - 3.55 (m, 'I4H), 3_52 (s, 4H), 3.42 (mn J= 6-0 H~z, 414), 3.28,' 

-3,06 (m, 10H), '2.38 (t,fJ= 6. 1 Hz, 4H-), 2.19 (broad t, J= -12.71Hz, 2H-1), 2.03 (rm, J=- 6.5 Hiz, 

2H), L94 (s, 6H)I, L71(-J 12.5 Hz, 4H), 1.67 - 1.33 (m, 16:H), L33 - 0.92 (m, 20H), 

()92 .(0 IM 10H), MS:Calculated -for 10iAf- 1636.8 Fomd ES-Negaive mA 

N 6.  
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EXAMPLE 9: Compound 19 

100230] Cotmpound 19: Prepared in an analogous maner from compound I andsccinic 

acid bis-NHS ester, 

MCII 

19 Iv 

[00231] [H NMR (400 MHz Deuteriuni Oxide) 4,91 (d 40 H, 2H14,80 (g1/68 

H"'2H) 4,41 (broad d,=8-6 liz2), 3,88 (m, 21),381 3.74 (n 6H; '73365 (m, 

6H1), 364-356 (m, 6H), 3,45 (broad t. 21) 333 (broad d,J= 99 Hz, 2-., 3,20 (m J= 11.4, 

10.3 Hz, 10), 2.39 (s,4H),2.19 (mJ=;12.8 Hz, 2H), 2.02 (in, 2.H),194 (s, 6H)I84 

169 (m, 4H), 1.51 (m, = 65.3,30 114)Hz, 14H), 1.26 (q, J 1:2-.W, 6H), 1 09 (m,.J 

28.4, 87 Hz 14 0.94- 0.64 (m,1H MS: CalculatedfrC#HoNsOmt 1548.8; Found 

ES Negative in 1548,67 (M 1) 

EXAMPLE 10: Compound 20 

[00232] Compound 20: A solution of compound 15 (12.4 mig, 623 tuole) and DIPEA 

(1 1 L, 623 polee) in anhydrous DMF(0 2n L) was cooled to 0Cand TBTUT(12 mg, 37.8 

pmole) wasadded. The resulting solution wasstirred for 10 minute. Azetidine (8-4 pL, 124.6 

pole) wasadded and the resulting solution was stirred for Ih at room temperature. The 

reaction mixture was concentratedunder hia vacuumnm d theresidue waspurified by HPLC 

The product portion was collectedandevaporated, re-dissolved in mininmamountof 

distilled water then lyophilized overight to give compound 20 as a white solid (6.3 mg, 

49%), 
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200 

[002,33]1 HR NMNR (400 MHz, Deuterimu Oxide) 6 8,32 (s 2H )3, 2H) 

4.92 (broad d., 2H.), 4,79 (q J = 6,7 Hz, 2H.), 4.42 (mi 2H), 4,23 (q,J= 7,8 Hz, 2H), 4. 14 (q, J 

= 7.8 Hz, 2H1), 4.06 - 3 79 (m., 6H), 3.76 (dd,, J= 10,S Hiz, 2H.), 3,66 (m, J= 15,1, 13,8, 8,6 

Hlz, 8Hl), 3,57 (m, J=-- 8,0 Hlz, 46H1), 3.41 (m, 4H-1), 3,2 21 (m=14,4, 12.2 Hiz, 10H.), 2,4S 

234 (t, 4H-), 2,22 (m, J= : 12. 9 Hfz, 6H-), 2.02 0m, 2Hff), 1,-94 (s, 6H.), 1, 74 (broad d, J:= 12,2 Hlz, 

4H1), 1.68 - 1. 3 3 (m, 14H), L1.26 (m, J= -- 1 L1 1 H-z, 6H) 1. 1,5 - 0.9 5 (m, 1.6H), 0.95 - 0.64 (m, 

10HR) MS: Calcualated for CisH 7oIN\O -, = 2067; Formnd ES -N egative m/XZ = 1033.6 ((M- 1)/',2).  

100234] The follow-ing compuamds were prepared in an analogous manntuer: 

EXAMPLE 11. Compound 21 

100235] Compound 21: Prepared in an analogous manner from compound 15 and 

dimnethylarme, 

Ho, PH 

HC N 

/"*"*§'' / 

2 

[00236] H1NMRN(40)MHzDeuterium Oxide)58 33(s, 6H)4,3 (droad 9si2H). q 

2H4.2(broad d,14=,4.9(qHz,½4H ,291(broa ,2H.)4'37(ddJ= 70 9Hz, 2H),344-.  

3z49 (m,.S4H), 342:(Boads, 46H), 3.41 (mn414)..2,12i4 Hz 14H),12,5 (s,6 ) 235(s 

23t482n 

EXAMPL11Cmon2 

1002361' M 40jIz etru Comioue21:Prepred'naanalogosmannerromcom ondISand ,0 q 

2ieH442(ad ,J=99 z H,389(raine2.) ,7 dJ= 09H,!H) 7 .  

3,9O ,5 H) .41(ra 11, ' 1( ..J--1, ,1C1 z Off ,-(s6H ,.8 (, 
_88->
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(H), 241 (broad t, 4) 2.21 (broad t, 2H) 2.05 (m, 2H), .97 (s, 6H) 1.73 (m 6H), l.67 

1.36 (m, 12H), 1.36 - 0.96 (m, 20H)0, 80 (d,]= 38.2,Hz, 10H). MS: Calculated for 

C4HiNsOn = 2043.0; Found ES-Negative n- = 1066.8 ((M+fornmic acid-1)2) 

EXAMPLE 12: Compound 22 

1002371 Compound22:Preparedinananalogousrmannerfromcompound12and 

azetidine.  

22 

[00238] H NMR (400 MHz Deuterium Oxiulde) 6 8.3 (s. 2H), 4.92 (dJ 4.0 Hz7.,2H), 

4,79 (q ,T 6. 6 Hz 2H),4,42 (Broad dJ 86Hz, 2H.), 4,2,4 (q, J= 8. Hz 2H)j 4,15 (q,,= 

8 ZHN~ m =25.2,9.1 H-/,4.H)- 3.86 (broad s 2f) 377 (dd, J 6,IHz 

2H), 3 'a347 (ml 1 i4F), 3,42 (m, J= 7.S 4-. Hz,, 4H0 3.2f) (ml = 22.8 8.6 H z, 10Hl) 

2, 41 (t, J= 6. 1 Hz, 4H), 2 35 .. 2,13 (m, 6H.). 2.04 (m, J = 10.8 Hz, 2H), LT35 (s, 6H), 1.75 

(broad d, J = 12,7 Hz, 4H), L.68 -. 1.35 (m, 16H), 1,35 -- 0394 (m, 20H), 0394 -. 0.67? (m 10H), 

MS: Calculated fo)r C---s~ = 2727.5; Found ES-Negative m =1409.3 ((M\4..formic 

acid 1)/2) 

EXA MPLE 13. Comp,,ound 23 

[00239] Compound 23: Preparecd in an analogous manner from. compound -1.7 and 

azetidine.  
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H .HN 

23 

{002401 H- NMIR (400 MHz, Deuterium Oxide) 88.28 (broad s. 2H) 8.23 (broad d, 2H), 

491, broadd, J -8.5 Hz2H),4.23( 

J/= 8,7 Hz7 2 H), 4.14 (q, J = 8.8 'H z. 2H) 4.04 - 3.80 (m, 8H), 3176 (dd, J= 10.6, 3.2 H z 2H), 

3,72 - 3158 (m, 16H.), 3.55 (d., J= 3,0 Hzl, 12H), 3,41 (m,J J= 7T7, 4.4 Hz, 4H), 3.30 - 3. 10 (m, 

10H.), -2.40 (t,,J= 6.1 Hz, 4H), 2.34 - 2.12 (mn, 6H), 2.03 (m,/J= 7,A Hz, 2H), .1.94 (s, 6H), 

1.74 (broad d, J = 12,7 Hz, 4H), 1,67 - 1,33 (m, 14H), L,33 -. 1. 16 (m, 8H), I 16 -. 0,95 (m, 

141R), 0,95 - 0.64 (mi 10H-). MS: Calcuilated for Ca~san=1803,0;. Found ES-Positive 

ml z= 1826W8 (M+Na ), 

EXAMPLE 14-, Compound 24 

[00241] Compound 24, Prepared in an analogous manner fronteompounid 16 and 

azetidine.  

NN 

24 

1002421 'H NMR (400 MHz Deuterium Oxide)oS 64.92 (dH ) 4.79 (d 66 

Hz, 2H) 4.42 (m,2H)4.24 (q,= 8.7 Hz , 2H4-,14 ( J=8.H F 3(,6 (1.6,3=24, 

839 Hz, 8H), 3 ,80 - 3 ,5 (m, 36H), 3.42 11=7.7, 4.4 z; 4H), 3.19 (m, J 213.4 83.z, 

10H), 2,40 (t, J= 6.1 Hz, 4H), 232 - 2 10 (m, 8H), 202 (m, 2H), 1.94 (s, 6), 1.74 (broad d, 

J= 12.5 Hz, 4H),7 67 - 134 M, 14H) L(, J= 11.2 Hz .H), 16 - 0.94 (m, 14H), 
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0,94 0,4 (m 10H). lS CalculatedforC41 4 NOg= 1891 0;Found ES-Negative m= 

1935.9 (Mformic acid-1), 

EXAMPLE 15: Compound 25 

1002431 Compound 25: Prepared in an analogousmaer from compoundIS and 

azetidine 

25 

[002441 'H NMIR (400 M11-z,.Deutenium Oxide) 6 8,23 (d,,:J 9,6 Hz, 2H), 4,91 (d, J=- 4 0 

H-z,2H1), 4,78(q, J=:6.7 H1z, 21-), 4.41 (broad d, J=:t8.5 Hz, 2H-), 4,2 3 (q, J=:8,6 H~z, 2H1), 

4. 14 (q, J=-- 8,7 H-z, 2Hi), 3.95 (m, J=-- 24.6, 8,8 1Hz, 8H1), 3.76 (dd,I:- -= 0A 6, 3.2 Hz, 2H-), 3 72 

- 3,55 (m, 14H11), 3,53 (s, 4H1-), 3.4 1 (m, J=-- 7.7, 4.4 H,4H), 3.19 (m, J= 13.5, 10.9 Hz, 12H-), 

2.39 (t,. J= 6A1 Hz, 4H), 2.21 (m,J = 16 s.I. 8 8 Hz, 6H), 2.02 (m, 2H), 1.L94 (s, 6,H), 1L74 

(broad d,J= -- 12.4 Hz, 4H-), 1.67 - L 33 (m, -14H), L-33 - 0,93 (m, 22H,1), 0.93 - 0.62 (m, I 1-H), 

MS: Calentated for CjH~as = 1.714.9; Found ES-Positive MAe = .1737.8 (+a) 

EXAMPL 1& Compound 2 7 

[002451 Compound 27:- To anmixture of compound 2 (72 mg 91 mole) and c:ompo-und 

26 (azido-PEG3-zia)1' (9 Sm 3 p mole) i deozd. water (2 m-L) was added a seolti;On 

of CuSO44-THPTA (0,04M.) (0. 5 mi,.)and sodim asciorbae- (".8 mi g- 0 9 mmoMe 

succssieyThe reaction. mixture was stirred overnighitat room temperature. The reaction 

Mixture was concentrated under high vacuum and the residue was purified by HPLC. The 

product was lyophilized overnight to give compound 27 as a white solid (3.0 mg, 4%).  

- 91 -
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HO ~ <OHHo 

H/H 
HO 

0 0 N () z' 

HO OH N-M 1 ~ / 0 H NZN 

OH 

27 

100246] 11 NMR(40 MHz Deuterium Oxide) 5 8,27 (s, 211) 8,2( 21) 4 88(d J 

4.0 Hz, 2 ,4.78(q j 68 &Hz 2W) 4,53 (t, J ;4.9 iz,4) 4.39 (broad d, J :: 86 Hz 2) 

3.94 -3.80 (m, 8H) 3.80 372 (m 4H),3.72 -3.64 (m, 41),60 (min, 5.8 Hz 4H), 3.54 

- 3.31 (m, 18H),3.31 - 3.09 (m, 4H), 2.16 (broad t3 12.6Hz, 211). 2.01 (m, J= 7.5 Hz, 

2H), 1.90 (s, 6H), 1.80 - 1. 0 (m, 20H), 1.22 (m, j= 11.9 Hz, 2H). 1.16 - 0.87 (m 18H), 

0 78(1 = 21 109 Hz, 4H)H 063 (,J = 73 Hz,64),MS Calcuhed for 

-282H134N12033 1814.9;FoundES-Negativenz=1, 

[002471 The following compounds were prepared in an analogousmaner: 

EXAMPLE 17: Compound 28 

[002481 Compound 28: Prepared in an analogous manner from compound 2 and azido~ 

PEG2-azide.  

H0 Ho HO O 

H HON N NH AcMN 
0 0,,. ~ 

He 

0> 
0 OH H / ~s o' "O 

28 
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1002491 [H NMR (400 leIHz, Deuterium Oxide) 6 8.23 (s, 2) 4.87 (dJ= 4,0Hz 2H), 

4.77 (q, J= 6,9 Hz, 2H), 4.50 (t]J= 4.9Hz, 4H), 4.37 (broad d,J= 8.6 Hz, 2H), 3.87 (broad 

d, J= 5.9 Hz, 4H), 3.82 - 3.71 (m, 8H), 3,71 - 3,63 (m, 4H), 3.63 - 3.53 (m,41H), 350 (m, 

6H), 3.46 -3.32 (m 8H), 3.32 -3.23 (m, 2H), 3,23 - 3.09 (m, 21-), 2.17 (broad t- J= 12.8 

Hz, 2H) 2,10 - 1,97 (m, 2H), 1.89 (s, 6H), 1.82 - 1.30 (m, 20H), 1.21 (d, J= 121 Hz, 4HR), 

1.16 - 0.87 (m, 18)0,79 (dt,J= 22,3, 10.7 Hz,41-1), 0,62 (t J= 74 Hz, 61), MS: 

Calculated for Cn oNnO = 1770.8: Found ES-Negative m/z= 1769.7 (M-I1).  

EXAMPLE 18: Compound 29 

[002501 Compound 29: To asolution of compound 7 (46 mg, 56 pmole) and compound 

26 (azido-PEG3-azide) (5.6 mg, 23 olein a solution of MeOH (3 m) and distilled water 

(03 mL) was addeda solution ofCIS04-THPTA (0.04M) (03 mL)and sodium ascorbate 

(23 mg, 12 mmole) successively Theesulting solution was stirred overnight at room 

temperature To complete the reacIon, another set ofcatalyst was added and the reaction was 

continued additional 6 lrs, After the reaction was completed, the solution was concentrated 

under high vacuum and the residue was purified by HPLC. The product portion was collected 

and evaporated, re-dissolved in minimum amount of distilled water then lyophilized 

overnight to give compound 29 as a white Solid (25.2 mg, 13.3 gmole, 57%).  

4 H7( O=6. z H 433N.. t H . z H 3rbodt H 42 q J7 , 2H) 

/~\0 

- 93 

Hoc~ 

. N P or ACHN C 

HO~ N N .2 -. ,..H 

29 <,> 

1002511 ' N1 NMR (400MNfz, DemuneruOxid) 68.28 (s, 21H)4,88(d.J 4.0 Hz, 2H), 

4,?77(qJt= 6.8 Hz,.21-b,4.53(viJ 4.8'Hz, 41-b,4.38 (broad d.21 -.4.34]- 7,7 Hz,21-11), 

4.13 (q, J =84Hz, 2H), 407... 3,87 (m, 6H), 3,82 (t,J/ 4.9 Hz, 4H), 3,7!9 ... 3.63 (i,8H), 

3,63-- 3. 55 (m, 61-b,3.)55 --- 32(i,141-), 3.32-- 3. 10 (m,.41-1),.233 --- 2.08 (n,811),.2.02(in, 
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2H), 1,89 (s;6H) 1,81 1,31 (m, I18H) 1.22(in,= 11.6Hz,6H1+ ,17 0.90(n, 1411, 

0.90 -0.68 (m, 411) 0.63 (tJ= 7.3 Hz, 6H MS: CalculatedforCs4tH4 4NO = 1893.0: 

Found ES-Positive m/z = 969.5 (M'2+Na'), 

1002521 Thefollowingcompoundswerepreparedinananalogousmanner: 

EXAMPLE 19: Compound 30 

100253] Compound 30: Prepared in an analogous manner from compound 7 and azido

PEG5-azide.  

HO 

AN H ArHN 

3 0 

N ' NH. W 0 ( 
HO OH: 6 Tz' 

NN 

30 

1002541 '1NMR (400 Mz. Deuteriun Oxide) 6 833 (s,2114 88 (d J::39H 211) 

4.77(qJ: 68 Hz,2H),4,55(,750Iz,41H) 439 m 2H) 4.22 (q,8J=.2 Hz, 2H), 413 

(q /=8.7 Hz 2H).400(broad d=9.9 Hz, 21).3.93q, J= 7.7 Hi,4H1)3.85Ct, J5.0 

Hz4H) 3. 74 (dd,J= 10,532Hz2H),37(broad d, .=0Hz,21),.3.69362(m, 41); 

3.59 (m, 7.7 Hz, 6113.53 tn,! -5.6 Hz., 21 47 (m, J -11.4, 4. 1 Hz, 121), 3.43 

3.31 (m, 61), 3.31 - 3.22 (m, 2H) 3.17 (t, J= 9.7 Hz,2H), 2.20 (m,.J= 14.0 Hz, 811), 2.01 

(m, J= 10.3 Hz,2),190 (s, 6H), 175 - 131 (m, 18H), 1.22 (m, J= 12.1 Hz, 6H), 1116

0,91 (m, 14H), 0.91 - 0,69 (m, 4H), 0.63 (t, J= 7.3 Hz, 6H). MS: Calculated for 

On2HI52NI4B = 198LO; Found ES-Positive mi = 1013.6 (M/2+Na').  

EXAMPLE:20: Compound 31 

1002551 Compound 31: To a solution of compound 2 (30 mg, 38 pmole) and compound 9 

(46 mg,57 pmole) in distilled water (2 nL) was added asolution of CuSO-THPTA (0.04M) 

(0.2 mL)andsodium ascorbate (1.5 mg, 7.6 pmole)successively. The resulting solution was 

stirred for 4 hrsat room temperature, The solution was concentrated under high vacuum and 
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the residue was purified by HPLC, The product portion was collected and evaporated, re

dissolved in minimumamount of distilled water then lyophilized overnight to give compound 

31 as a white solid (3.5 mg, 6%).  

HO 

0
OH HO Hoo 

- a N 
Ho 

No o 

HH 

31 Ho 

1002561 'H NMR (400 MIHz, Deuterimn Oxide) 8.39 (s. 1H) 5.23 (s, 2H), 4.97 (1, J= 

4.5Hz, 21H), 4.85 (n, 2H), 4.45 (broad t, 2H), 3.94 (m, 214) 391 - 378 (m, 6H), 3.77 - 162 

(m,12H), 3,61 - 3,40 (m, SH), 3.40 - 3.16 (m, 8H), 2.24 (m, J 12.0 Hz, 2H), 2.09 (m 2H), 

198 (two s6H), 189 - 137 ( 201H), 136- 24 (,4-)23-0.94(in14,(193 

0.77 (i, 411 071 0 J=72 Hz, 6H) MS: Calculated forw C 3HNO = 1601 8Found ES

Negative m4 = 1600.5(M-H).  

EXAMPLE 21: Compound 32 

[002571 Compound 32: To a sohdon ofcompound 1 (25 ug, 34 pmole)and 

carbonyldiimidazole (2.3 mg, 14 pmole) in anhydrous DMF (1I mL) was added DIPEA (20 

pL), The resulting solution was stirred overnight at room temperature under an N2 

atmosphere.ThereactionnmixturewasconcentratedunderhigCvacuin and the residuewas 

purified by HPLC The product portion was collected and evaporated, redissolved in 

mnimumamountofdistilledwaterthenlyophilizedlovernighttogivecompound32asa 

white solid (1.6 mg, 8%).  

1002581 Compound 32 (Aternative Synthesis): To a solution of compound. 1(0.77 g, 

1.04 mmole) inanhydrous DMSO (3 mL) was addedbis-nirophenyl)carbonate (0.15g, 
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0,49 mole) (3 mL), The reaction mixture was stirred ovemightat 40 C. The reaction 

mixture was Iyophiized to dryness.'The residue was purified by reverse phase C~18 column 

chromatography eluting with a solution of water/MeOH (gradient changefrom 9/1 to 1/9 v/v) 

The product portion was concentrated and lyophilized to give the desired product asa white 

solid (0.47 g, 031 miole, 48%) 

HO 0 

NHAc 

0 
HHo 

HO OH AHHN 

OH 

32 

1002591 1 NMR (400 MHOzDeueriunOxide) 4.92 (dJ 4:0 Hz, 2) 481 (qJ-= 6.7 

Hz.2H),4.42 (broadd,18 5Hz.7 2).3 88(i2) 384 4(34 (m, 6H).3 3 3.56(m, 

12H) 345 (t .9Hz,2H)3.6(broad 10.1Hz, 21)3.29-3.00(n,1211).2.23 

(broad i,=127 Hz2H),205(n,214).1.95(s 6H4)1.75 (broad d,7=125 Hz,44)1.69

1.35(m,18H)L135 -1.16 (in.61),15-092 (m.1614),0.91- 0.62 (i, 1H);MS: 

Calculated for Cocd N6Os 1492.7; Found ES-Negative m/z=1491.5O(M-).  

EXAMPLE 22: Intermediate 35 

1002601 Compound 35: A solution off I-ysine (On ester) (0. 15 g,0.49 umole) in 

anhydrous DMF (3il was cooled to 0XCand DIPEA (035miL.20 mmole)was added.  

ThesoNion was stirred for10 min. This solution wasadded to a solutionoNPEI1NH 

esterlcompound 34)(030g,1 16 nmole)over a 5 minute period folowed bya catalytic 

amount of DMAP (20 ng). The resulting solution was stirred overnight while temperature 

was gradually increasedtoroomtemperature. Thesolution was concentratedand the residue 

was dried under high vacuum for 30 min to dryness, then directly purified by Combi-flash 

(tOAc/MeOH EtOAc only- 2/i vy).The product portion wascollected and evaporated, 
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then diedtnder high vacuum to give compound 35 as a light yellow gel (025 g, 048 mnle 

98%) MS: Calculated (C23H34N806,518,2), ES- positive (5192, M+1, 542 MNa), 

a 0 NH 

35 

1002611 'H NMR (40( MHz, Methanol-d4) C7.47 -722 (n. 5H) 531 5,03 (dd 2H1) 

4.45(dd,J-8,75.2 Hz1 H) 3.86 -. 66 (m,4H)363 (q 7 :49H41H).345-124(in 

71),3.17(tdJ =6.9.49 Hz, 2H) 2.63- 2.48 (m,21),245 (1J76 Hz2H), .86 (dtd.  

=13.3, 80 5.2 liz, IH.), 1 80 - 163 (i .11) 1.63 - 1.45 (m, 211), 1.39 (m,2H).  

EXAMPLE 23: Intennediate 36 

1002621 Compound 36: Prepared inan analogous manner fromcompound 33 and azido

PEG-NIS esterin58%yield.  

N~ 

5O1 0 NH 

36 

M002631 H NMR (400 MHzMethanol-,6. 7.48 7.26 (n, 51) 5.29- 509 (dd, 21), 

445(dd, J;:::8.8, 5.2 Hz 111). .81 3.55 (m, 41 ),3.43- 336 (n 5H) 333 (pJ 7 Hz 

121), 3.17( 7.0Hz2 2.61 - 2.49 (m, 21 2.44 (t, - 6 Hz, 21) 1.95 - 1.80 (m, 

1M. H) 80 1 66 (m-.14), 61 1.46 (m, 2H)1.46 131(mn3H).  

EXAMPLE 24: Compound 37 

100264) Compound 37: To a solution of compound 35 (24 mg46smole) and compound 

2 (94 mg, 0.12.mmole) in of MeOH (ImL) and water (1 mL) was added a solution of 

CuSOgTHPTA (0.04M,0,23 iL, 20 mole) and sodiumascorbate (2.7 ig, 14 inole) 
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successivelyThe resultingsolution was stirred for 3 daysat room temperatureThe solution 

was concentrated under reduced pressure and the mixture of mono- and di-coupled products 

was separated by C-18 column (water/MeOH, water only - %, v/v) To complete the reaction, 

this mixture was re-subjected to the reaction conditions as described above overnight at 40 C, 

The reaction solution was then dialyzed against water with dialysis tube MWCO 1000 while 

distilled waterwas changed every 6 hours. Theaqueous solutionin the tube was collected 

and Iyophilized to give compound 37 as a white solid (53 mg 55% yield), 

C \ .  

68 37 NO 

00O265] '1H NMIR (400 MHz Deuteriumi Oxide) 6 8,27 (broad twos, 2H) 7 27 (11, SH).  

55(broad s, 2H), 4.92 (broad s, 2"H), 4 81. (m, 2H), 4 62 - 4.28 (m, 6H), 4.20 (m, IR), 4,09 

-3.55 (mn, 26H), 3 .55 - 3. 10 (m, I 3H) 2.93 (broad t, 2H), 2.42 (broad t, 2H), 2,31 (broad t.7 

2H.), 220 (mi, J = 12,6 Hz, 2-H), 2,06 (mn, 4H), 1,95 (m, 10H) 1,84 - 1.36 (m, 12H), 1.35 

0, 91 (m1, 12H)1, (01 -072 0m, 1) 0,7 7-- 0,60 (broad t, 8H) MIS, Calculated (CpH, 5 ,NI~,,406 

2089WY ES-Negativez (2810-145 /2-1) 

EXAMPE 25; Compound 38 

1002651 CoIMR(400:Asouti niOxind 37 (.3 mg 6o 2 paw oe) in an)ydrous 

MeOH (2 m ) was, hydrogenated in he presence ofPdOH2 (10 mg) for 2hrs it roon 

temperature, The solution was filtered through a Celite pad and the filtrate was concentrated, 

The crude product was purified by HLC. The product portion was collected, evaporated, 

then yophilized ovemight to give compound 38as a white solid (4.5 mg, 36% yield), 
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N0 o 0N 

ofN 76N 38 

1002671 -H NMR (400 MHz Deuterium Oxide) 6 8.28 (twos2H)4 489 (d,J 4.0 Hz, 

21-), 479 (q, J 6 7 H 44 (q, J= 4,6 Hz, 5H), 440 (d, J= 86 Hz, 2H) 3 98 (dd,/ 

8.5, 4.7 Hz, I H), 3,95 - 3.79 (m, 6H), 3,78 - 3,74 (m, 5H), 3 3 - 3.67 (m 6H) 366 - 3,55 

(m, 13H) 3,54 - 3,32 (m, 11H), 3,31 .3.24 (m, 2H), 3,18 (t, J= 9,7 Hz, 2H), 2.92 (t, J= 6,9 

Hz, 2 .) 2,49 - 2,33 (, IH), 2 3 0 (t,= 5,8 Hz, 2H-1), b 2.19 roadd t, J- 12.6 Hz, 2), 2,11 

1.98 (m 21) L192 (d J= 3.1 Hz6H),1,79- 133 (m, 24H). 23 (m. 3H) Lb180.89 (m 

20H), 088- 0.69 (m, 511), 0;64(1 7. 4 Hz, 6H) MS Calulated(C. H NnO 19990), 

ES-Negaive (12192 M2).  

EXAMPLE 26: Compound 39 

1002681 Compound 39 Compound 39 was prepared in 52% yield using aanalogous 

procedure staring from compound 2 and compoud 36 

c oso39 

H 

¾ON HN--9 -~ ~ 

OH 

ON 39 
HO 

1002691 'H3NMR (400 PffzDeuteriuOxide)83(s2H) 741 .. 720 (mn,5HVt521..  

5,01 (44.2H1),4.92 (d,-- 4.0 Hz, 2ff),4.81 (m,.-- 6.8Hz, 2W),4.58 (t,2J= 4. Hz, 4H-1) 

4.42(dJ-- 8.6 Hz, 2H), 43 5--- 4,21 (mn,11),3,88 (m,/:J 5.0-Hz, 6H3), 3,84- 3.75 (m,5141), 

3.74 -3,70 (m, 41-),3,69 --3.59 (mt, 111) 358- 3.44 (ni,361-11.3,43 -3.34 (.11,61-),3.33 

3.24(0n,J1).3.20 (t,,J-97 fz,14)303 (,,J -- 6.8H-z, 211).246 ,J-6. 1-z, 21b,237 
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(t,/= 60 Hz, 2H)220 (broad iJ = 123 Hiz, 211 205(m,2H 1.93 (s 611)1 82- 1.33 (in, 

24H.), 1.32 - 1.18 (7M), 117 - 0.91 (m, 17H), 0,90 - 0.72 (m., 5H), 0.67 (t = 7.3 H.z6H) 

MS: Calculated (Cu1HgN44, 2441.2), ES-Negative (1219.2 M/2-1).  

EXAMPLE27: Compound 40 

1002701 Compound 40: Compound 40 was prepared in 26% yield using an analogous 

procedure starting from compound 39 

N N) 

r-1n7 - 0 

'j~ 

40 

1002711 11 NMR (400 MHz Deuterium Oxide)6 836 (twos, 2H)490 (d J= 3.9 Hz 

2H) ,4.0(qJ 6.7Hz, 2H)458 (t,= 4.9HzSH).441 (d,=>8.6 Hz,2H),4.05(dd.3= 

8.5, 4.7 Hz. IH) 3.98 - 3.82 (m, 5H), -3,81 -3.72 (m, 5H), 3,72 -3.59 (m ILH), 3.59 - 3.32 

(in, 34H) 3,32 - 3.11 (m, 5H), 3.06 (t, J= 6.9 H z, 2H), 2.57 - 2.42 (i, 2H) 2. 38 (t, J= 61 

Hz, 211). 220 (broad t, J 12.2 Hz, 21-1), 2.04 (m, 211), 1.92 (s, 6), 1.78 - 1.32 (m, 20H), 

1.32 - 0.88 (m, 24H), 0,89 - 0,70 (m, 5H), 0,66 (t, J= 73 Hz, 6H) MS Calculated 

(CwsHmtN4044, 23512), ES- negative (11739 M/2-1, 782.3,M3-,).  

EXAMPLE 28: Compound 42 

[002721 Compound 42: A solution of compound 41 (described in JACS, 2002, 124(47), 

14085) (22 mg, 49 ptmole) and DIPEA (28 pL, 13 jimole) inanhydrous DMF (0.3 mL) was 

cooled to 0C and HATU (62 mg, 163 mole) was added. The solution was stirred for 30 

minutes, This solution was added to a solution of compound 1(0,12 g, 163 pole) overa 5 

min, period. The resulting solution was stirred overnight. The reaction solution was dialyzed 

against water with dialysis tube MWCO 1000 while distilled water was changed every 6 

hours, Theaqueous solution in the tube was collectedand lyophilized overnight to give 

compound 42 as a white solid (69 mg, 54%).  
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HO 

NH AcHH 
o- N N- N 

<O H OHH HONV 3 

42 

190273] H 4NMR (400 MhzMethanol ad)84.85 (m,61H),4.52 (broad s, 3H),3.75(MA 

S11 1 Hz 1514), 369 - 3,52 (m, 12H), 3,38 (broad t,J 1 7 Hz, 34), 3,37 3.06 (m, 45H, 

partially hidden by MeOH) 2.67 (m, 6), 2.52 -234 (n, 151) 2,15 (broad t, 31),208 

1.96 (m, 3H), 1.88 (in, 1211) .1.73 (m, 31), 170 - 137 (i, 121),1.36 - 0.98 (m, 361),0.93 

- 0.71 (m,J= 7.3 Hz,15H).MS: Calculated for CPHmNO4= 2592.3; Found ES

Negative m/ = 1295.6 (M/2-H).  

EXAMPLE 29: Compound 44 

[00274] Compound 44: A solution of tetravalent PEG-active ester (AverageMW = 20176, 

0,5 g, 0.24 mmole) in DMSO (5 mL) was added a solution of compound 1 (1.4 g1 93 mmole) 

and DIPEA (0.5 mL) in distilled water (10 mL) over I hr period at roomtemperature. The 

resulting solution was stirred for 3 days under the same condition. The reaction solution was 

dialyzed against water with dialysis tube MINWCO 1000 while distilled water was changed 

every 6 hours.The aqueous solution in the tube was collected and ophulized ovemight to 

give compound 44 (average chain length (n) 110) as a white solid (0.67 g,0.15 nnole, 

63%).  

HO { ~NHAc H I 

-f HNO 
HO O 

H 
4 

44 
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100275] H. NMR (410MHz, Deuterium Oxide) 6 4.92 (dJ =4Hz, 4H),481 (I, = 6.  

Hz, 4H), 4,42 (d J= 7.8 Hz, 4H), 3.96 (s, 8H) 3.78 (m, 2H,3.74 - 3,50 (m. 188H). 3.42 

3,34(m, 1211) 3.33 - 3,16 (i, 8H) 3.10 (q, J= 74 Hz, 4H), 2.37 -2.14 (m, 4H), 2,05 (m, 

41), 196 (s, 12H), 1.75 (m, 8-), 170 - 1.33 (m, 81).  

EXAMPLE 30: Compound 45 

1002761 Compound 45: A solution of compound 32 (300 mg, 0.2 nimole) andDIFEA (02 

mL, 1.mmole) in anhydrous DMF (15i mL) was cooledto 0 T. BTU (200 mg, 06nmol) 

was added. The resulting solution was stirred for.3 hrsatroom temperature. Azetidine (4.0 

mL, 600 nunol) was added. The solution was transferred to a. sealed tube andstirred 

overnightat55C. The reactionumixture was cooled to room temperature and concentrated 

in vacuo. The residue was panially purified by chromatography using the Combi-flash 

system and eluting with EtOAc/MeOH/water (5 51v/v). The rude product was de-salted 

usingaC-8column(wate/MeOH, 9/1 1/9, yv) The pure product wasi yophilized to 

afford a white solid (0,37 g,2.3n5 mole quantitative).  

HO, O 

HO o H 

HONHA 

HO OH 

N 

45 K 

1002771 H 4NMR (400 MHz Dleutenium Oxide)6S493(road s1H) ,4 88 4.76 (mn, 1H 

4.42 (broads.1H1).4.19 (m.31), 3.97(m, 3H)3.88-3.73(m,24).3.72-34(im, 61H)342 

(in.2H-),3.29 -3.00(m,61), 267 -2.49 (mn,0.5Ff).2.35 -215 (m.41H);2.14- 1.98 (m, 

iH),1.94 (s, 3H),..75 (broad4d, J 12.8-Hz, 2H),1.68 - 1.36 (in.8H),>135- 117 (mn,J= 

1.3 Hz, 4H),tI.6- 0.98 (dd,.J=20.5, 91Hz,714),0.94 -0.67 (mi,J= 32.9, 8.9 Hz,S5H) 

MS;:Calculated (C75141268027,1570.8), ES-Positiv(1594.5,M+fNa;808.5(M/2+Na) 

ES-Negative (15696.Mi:784.4.M/2-i).  
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EXAMPLE31 

E~-SECumN AeVrrY-ANAYS BY SPR 

1002781 Surface Plasmon Resonance (SPR) measurements were performedonai Biacore 

XIO instrument (GE fealthcare). A CM sensor chip (GE iealthcare) was usedfotr the 

interaction between E-selectinand GMI compound. Anti-human IgG (Fe) antibody (GE 

Heathcare) was immobilized onto the chip by amine coupling according to the 

mnufalcturerainstrmctionsIn. brief, after a 7-in injection(flow rate of 5 pm )f 1:1 

nixjure of NethylN -(3-dimethlamrinopropyi carbodiimide hydrochloride andN 

hydroxysuccinimide, anti-human igG Fc) antibody(25 tg/ml in 10mM sodiumacetate 

buffer, pH 5.0),was injected using a 6-min injection at 5 d/min. Remaining activated groups 

were blocked by injecting I M ethanolamine/HCl, pH 8.5. The recombinant human E

selectinCD63EFe Chimera (50 pg/ml) (R & D systems) was injected into the experimental 

cell until 6000-7000 RU vas captured onto the antibody surface. No recombinant human E

selectin/CD63E was injected into the control cell. Increasing concentrations of GM 

compound samples were directed at 30pl/min into both flow cellsand all sensrramswere 

recorded against the control.Regeneration of the anti-human IgG (Fc) surface was achieved 

by injecting 3M magnesium chloride, followed by 50 mM sodium hydroxide. Data were 

analyzed using Biacore X100 evaluationI BA evaluation 4.1J software (GE Healthcare) and 

Graphad prism 6 software.  

E-SelectinAntagoist Activity ofCompounds 

Compound KD (nM) 

11 8,5 

12 3 7 

13 4.7 

14 6.6 

15 6,0 

16 6,0 

17 5,1 

18 3.5 

19 10.2 

20 0.8 
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21 18.3 

22 2.3 

23 2.8 

24 2.4 

25 3.0 

27 8.6 

28 3.2 

29 3.2 

30 2.0 

31 3.3 

32 8.8 

37 3.9 

38 6.4 

39 5.1 

40 5.5 

42 1.5 

44 8.0 

45 2.1 

3 (monomer -CO2H) 2260 

4 (monomer azetidine) 2600 

[00279] Throughout this specification and the claims which follow, unless the 

context requires otherwise, the word "comprise", and variations such as "comprises" and 

"comprising", will be understood to imply the inclusion of a stated integer or step or group 

of integers or steps but not the exclusion of any other integer or step or group of integers or 

steps.  

[00280] The reference in this specification to any prior publication (or information 

derived from it), or to any matter which is known, is not, and should not be taken as an 

acknowledgment or admission or any form of suggestion that that prior publication (or 

information derived from it) or known matter forms part of the common general 

knowledge in the field of endeavour to which this specification relates.  
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The claims defining the invention are as follows: 

1. At least one compound chosen from glycomimetic E-selectin antagonists of Formula 

(I): 

R2 
R 3 

0 L 
0 O 

OH RI 
OH 4 

OH 

HO 

OH 
m 

(I) 

and pharmaceutically acceptable salts thereof, 

wherein 

each R, which may be identical or different, is independently chosen from C1 - 12 

alkyl; 

each R2 , which may be identical or different, is independently chosen from 

NHC(=O)Yl groups, wherein each Y, which may be identical or different, is independently 

chosen from C1 - 12 alkyl, groups; 

each R3, which may be identical or different, is independently chosen from 

0 R7 

R6 groups, 

wherein each R, which may be identical or different, is independently chosen from C1 -1 2 

alkyl groups, and wherein each R7 , which may be identical or different, is independently 

chosen from -OY 3 and -NY 3Y 4 groups, wherein each Y 3 and each Y 4, which may be identical 
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or different, are independently chosen from H and C1-8 alkyl groups, wherein Y3 and Y 4 may 

join together along with the nitrogen atom to which they are attached to form a ring; 

each R4, which may be identical or different, is independently chosen from C1 -4 alkyl 

groups; 

m is 2; and 

L is chosen from 

H 
4N Q 

OR 

wherein Qnis chosen from 

0O O O N=N 

ON 

O O 

N:N N P N=N, and 

0 ~ H0 
ON OR8 

N=N PO O0 N 

N 

wherein R8 is chosen from H and benzyl, and wherein each p, which may be identical 

or different, is independently chosen from integers ranging from 0 to 30.  

2. The at least one compound according to claim 1, wherein R8 is H.  

3. The at least one compound according to claim 1, wherein R8 is benzyl.  

4. The at least one compound according to any one of claims I to 3, wherein p is 0 to 5.  
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5. The at least one compound according to any one of claims 1 to 4, wherein at least one 

R' is chosen from methyl and ethyl.  

6. The at least one compound according to any one of claims I to 5, wherein at least one 

R2 is 

0 

HN\ 

7. The at least one compound according to any one of claims 1 to 6, wherein at least one 

R 6 is chosen from the group consisting of: 

F 

F 
1-8 FF 

F 

,and 
F 

8. The at least one compound according to claim 7, wherein at least one R 6 is 

or 
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9. The at least one compound according to any one of claims 1 to 8, wherein at least one 

R 7 is chosen from -OH, -N(Me)2 and 

ND 

10. The at least one compound according to any one of claims 1 to 9, wherein at least one 

R4 is CH3 .  

11. The at least one compound according to claim 1, wherein the compound is chosen 

from compounds having the following Formula: 

0 OH 

NHAc 

0 o L 
0 o 

OH 
OH 

O 
OH 

HO 

OH 

m 

12. The at least one compound according to claim 1, wherein the compound is chosen 

from compounds having the following Formula: 
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O NQ 

NHAc 

O L 

0 o 
OH 

OHO 0 
OH 

HO 

OH 

m 

13. The at least one compound according to any one of claims I to 12, wherein the 

compound is symmetrical.  

14. The at least one compound according to any one of claims 1 to 13, wherein L is 

OH 

H H 
o 0 

15. The at least one compound according to claim 1, wherein the compound is chosen 

from compounds having the following Formulae: 

HO OH 

HO OH 
0 HO 

/,( NHA O 

HO O'O "'OH 

H AcHN 0 

HO OH H 

OH and 
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HO R 0 

HO O 
HO 

,, NHAc 

O 
HO O1 1'OH 

H AcHN 0 

HO OHH 0 

N 

16. The at least one compound according to claim 1, wherein the compound is chosen 

from compounds having the following Formulae: 

HO, ,OH 

HO OH HO O 
HO 0 '- HO 

NHAO>O 

N0 00 IIK)' 

HO'H H ''N O AcHN 0 
H0 0 

HO,7H H OH 

HO O OHH 

OH 

HO OH O 
O OOH 

HH H AcHN HO 0 
NO H 

HO OH H 25 
OH 
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OH0HO P0 

HO OH 0H 0<IIi 0N0AH 
HO' NH 

HOD 0 

0- OHP 

HOH~ 

OH HO 
HO HOH 

0 0 

00:H I AcHN 0 
0o N0 NN 

N HH 
HO O0 13 HO H0 OH 

HO,  

HO OH HOHO 

0 0 NAcHN 0 

HO 0 N0 N Nf~ H 0cH HO OHN 0 OH 

H OH OH HO 

HO 0 O0H 
0 0 

HO'(>~ cH 0 

HO OH 06 OH



OHHO 0 
HO 1 H0HO 

0 

IHO - 0' O 
H1 0 

.- HN 0 
N NH 

Hq 0 
HO OH" H 20H 

0HO 

HQ, ~C02H 

(D-N HAc H0 2 C 0O 

HO 00 AcHN,,. OH 

00 
0 H 0 

HO' N N 

H OH 
HO O 0", 

HO' OH 

OH 

HO, P9H 

N0I HO 0 HN3 HO 0HO 

I.jNHAC o 
HO 0 

HO' 0 0 NACH 
HO OH 10 H 0 0 0 

HO, 7 H 1' cHNK 
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NH 0 P 
HO N HO 

0 H0 

HO 0 

0 0 

H 0HcH 

HO OH 0 10 H0 

0 N 

HHo 0 "10 

N0II HO 0 

HO HO 

HOH 0 

H 00CH 
,,,,(:)...H~NH 

HO \J y .~N 01 N:,11. "O 
H 0 

HO OH7 H 25 KcN 

N,--IINY HO 0 H- HO H 

HO H04 

&I.IQ'O 

-113



N"1I1117HO 0 

HO HON 

~HO 
HO 0 

HO' 0 AcHN 

Ho 0 
HO OHl. - MK 

0 00 

HOH 

H 0" P 

HO
0 N N 0 

HO'~ 

H 0 

HoH0 MOH 

HO -0, 01AH 

0- I AcH 0 
HO OH 0N N2 

OH 
HO, .H 
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HO, PH 

HO OH HO 

HHO 

HO 0 0 
SOl'' '"'OH 

HO OH 0-N HNl HI AcHN 
0 NN 2 N= H 

OH 

HO, OH 

HO O Nh3 HO 
0 

O HO 
/ ,(-J.. NHAc 0 

HO 
Ol' '''lOH 

HO 0 0 

HOH H N O -(-o AcHN 0 

HO OH 0 N 3 N= H 0 

N 

HO, PH 

HO 9 N HO 
0 

2- 0  HO 
NHAc O 

HO 0 0 

H N OI AcHN0 

bH , OH 

0 o z0g 

HO OHO, O O HO..\a 

'-. O 

0 ' 
-(I- 

0 AH 

NHAc O HO 

HO 

HO~ OH05o= 

H O'H 

HO ON XNH AcHN ''H 

HO OHO H 0 

HO 
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HOOH HO- H 
0 

0 00 

HO 0 - P 

0HAcHN 0 

H H0 

Hd 0 H 0OH 

0 0 
H 

0 OH Hr-N 
7 N 0 OBn 

NHAc N-/rH N=N lo 0 NH 

0OH 0 ON C 

HO 0 1OH 0 

OHN 
HOpN/ 

0 OH HN ~H N-N 

NHAc~ 

HO 0'OH 

OH 
HO 

0 0 

0 OH H ~N 7  N OH 

NHAC NH N=N 10 NH 

~OH 
HO -j OH 

OH r N 
HO _j-) / 

0 OH HN ~~H N-=N 

ONHAc Y 

OH 
HO 0 H 

OH 
HO



O 0 

0 OH HOH NOBn 

NHAc N H N-N 50 0 NH 

0 OH 9& C 
HO 0 OH 0 

OHN 
HO -N I 0OOHOH N 

H OH HN N N 

OH HO 
OH 

HO 

0 0 

O OH H OH 

NHAc N-H N 0 NH 

O--c 09 

HO LOHO HN HO O OH 0 

HO 

HO HONOH 

0 OH HN ~H N=N 

H OH 

OHHOH 

HO 

H 0, OH 

N'. 
HO 

HO ' 0 

0 

SAcHN 

H0 
HO OH 010 

CN 

,and 

pharmaceutically acceptable salts of any of the foregoing.  

17. The at least one compound according to claim 1, wherein the compound is: 
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HO R 0 

HO O 
HO 

,,.. NHAc 
O 

H AcHN 0 

HO OHH 0 

N 

18. The at least one compound according to claim 1, wherein the compound is: 

HO. OH 

HO OH HO O 
HO 0 HO 

0Oo 

H 
H 

AcHN 0 

OH 

19. The at least one compound according to claim 1, wherein the compound is: 

HO0 OH 

HO O I OH HO O 

'-, HO H0 0 O 

NHAc 

HO '''Ol'' '''OH HO * 0 - 0 
0 0S 

HHtHO N AcHN 0 

HO' ~"r'N NH ii H H0 
HO OH 0oi 

OH 

20. A composition comprising at least one compound according to any one of claims 1 to 

19 and at least one additional pharmaceutically acceptable ingredient.  
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21. A method for treatment and/or prevention of at least one disease, disorder, and/or 

condition where inhibition of E-selectin mediated functions is useful, the method comprising 

administering to a subject in need thereof an effective amount of at least one compound of 

any one of claims I to 19 or the composition of claim 20.  

22. A method for treatment and/or prevention of at least one inflammatory disease, 

disorder, and/or condition, the method comprising administering to a subject in need thereof 

an effective amount of at least one compound of any one of claims 1 to 19 or the composition 

of claim 20.  

23. A method for treatment and/or prevention of metastasis of cancer cells, the method 

comprising administering to a subject in need thereof an effective amount of at least one 

compound of any one of claims I to 19 or the composition of claim 20.  

24. A method for inhibiting infiltration of cancer cells into bone marrow, the method 

comprising administering to a subject in need thereof an effective amount of at least one 

compound of any one of claims I to 19 or the composition of claim 20.  

25. A method for inhibiting adhesion of a tumor cell that expresses a ligand of E-selectin 

to an endothelial cell expressing E-selectin, the method comprising contacting the endothelial 

cell with an effective amount of at least one compound of any one of claims 1 to 19 or a 

composition of claim 20.  

26. The method according to claim 25, wherein the endothelial cell is present in bone 

marrow.  

27. A method for treatment and/or prevention of thrombosis, the method comprising 

administering to a subject in need thereof an effective amount of at least one compound of 

any one of claims I to 19 or a composition of claim 20.  

28. A method for treatment and/or prevention of cancer, the method comprising 

administering to a subject in need thereof (a) an effective amount of at least one compound of 

any one of claims I to 19 or a composition of claim 20 and (b) at least one of therapy chosen 

from (i) chemotherapy and (ii) radiotherapy.  
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29. A method for enhancing hematopoietic stem cell survival, the method comprising 

administering to a subject in need thereof an effective amount of at least one compound of 

any one of claims I to 19 or a composition of claim 20.  

30. The method according to claim 29, wherein the subject has cancer and has received or 

will receive chemotherapy and/or radiotherapy.  

31. A method for treatment and/or prevention of mucositis, the method comprising 

administering to a subject in need thereof an effective amount of at least one compound of 

any one of claims I to 19 or a composition of claim 20.  

32. The method according to claim 31, wherein the mucositis is oral mucositis, 

esophageal mucositis, and/or gastrointestinal mucositis.  

33. The method according to claim 31, wherein the subject is afflicted with head and 

neck, breast, lung, ovarian, prostate, lymphatic, leukemic, and/or gastrointestinal cancer.  

34. A method for mobilizing hematopoietic cells from the bone marrow, the method 

comprising administering to a subject in need thereof an effective amount of at least one 

compound of any one of claims I to 19 or a composition of claim 20, in combination with at 

least one mobilizing agent.  

35. The method according to claim 34, wherein the at least one mobilizing agent is G

CSF.  

36. Use of a compound of any one of claims I to 19 in the manufacture of a medicament: for 

the treatment and/or prevention of at least one disease, disorder, and/or condition where 

inhibition of E-selectin mediated functions is useful; for the treatment and/or prevention of at 

least one inflammatory disease, disorder and/or condition; for the treatment and/or prevention 

of metastasis of cancer cells; for inhibiting infiltration of cancer cells into bone marrow; for 

inhibiting adhesion of a tumor cell that expresses a ligand of E-selectin to an endothelial cell 

expressing E-selectin; for the treatment and/or prevention of thrombosis; for the treatment 

and/or prevention of cancer; for enhancing hematopoietic stem cell survival; for the treatment 

and/or prevention of mucositis; or for mobilizing hematopoietic cells from the bone marrow.  
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