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CLAIMS
We claim:

1. Use of an antibody including an Fc region and an effective amount of one

association enhancing compound or a plurality of association enhancing compounds

capable of activating integrin mediated interactions with their cognate ligands in the

manufacture of a medicament for treating cancer,

wherein the antibody is selected from the group consisting of trastuzumab,

cetuximab, ipilimumab, nivolumab rituximab, alemtuzumab, atumumab, and/or

tositumomab, and

wherein the association enhancing compound or plurality of association

enhancing compounds are given by the general Formula (I):

R'-M'-N(R)-M?-M3-M*-M5-M-R® (1)

wherein a first class of the compounds of Formula (I) is defined by:

R! is selected from the group consisting of aryl and aralkyl,

R? is alkyl, aryl, or aralkyl,
M!is CH>

M2 is CO

M3 is O, S, or NRS,

R® when present is hydrogen or lower alkyl,
M* is absent or CHa,
M3 is (CR!R!?),

R is hydrogen,

R is selected from the group consisting of hydrogen, NR2!CONR*2R%,
NR2!COR*, NR?!SO,R*, NR2!COOR?*, OCOR?*, OR*,
O(CH2CH20)sR**, COOR?4, alkyl, and hydroxyalkyl,

s 1s an integer of 1 to 6,

R2?! and R?? when present are independently selected from the

group consisting of hydrogen or lower alkyl,

R2 when present is selected from the group consisting of

hydroxvalkyl,  alkoxvalkyl, alkyl, aryl, aralkyl and

alkoxycarbonylalkvyl,
provided that when M3 is NR® and M* is absent, then R
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is not 1-(1,3-benzodioxol-5-y1)-3-ethoxy-3-oxopropyl,

R?** when present is selected from the group consisting of alkyl,

aryl. aralkyl. heterocyclyl. cycloalkyl, cycloalkylalkyl, and

heterocyclylalkyl, and mixtures or combinations thereof,
M¢ is (CH2)q,

q 1s an integer from 0 to 6,

R? is selected from the group consisting of hydrogen, CONRBRM,
NRPCOOR!®, NRISCOR!®, NRISCONRDR, NR!’SO;R!¢. OCOR!%, COOR!®,

OR!¢, SR!® heterocyclyl, hydroxyl, hydroxyalkyl, guanadino, alkyl and aryl,

R and RS when present are independently hydrogen or lower alkyl,

R and R!® when present are independently selected from the group

consisting of hydrogen, alkyl, aryl, aralkyl, cycloalkyl, heterocyclyl,

cycloalkylalkyl, and heterocyclylalkyl,
R, R2 R3} Rz R4 RI!6 R2 and R* when present may independently be either

unsubstituted or substituted with one or more substituents selected from the

group consisting of alkyl, aryl, aralkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl,

heterocyclylalkyl, heterocyclylaryl, hydroxy, alkoxy, azido, haloalkoxy,

hydroxvalkyl, arvloxy, hydroxvaryl. alkoxvaryl, halo, haloalkyl., haloaryl,

amino, alkylamino, dialkylamino, arylamino, diarylamino, -NHCO(alkyl), —
NHCO(aryl), —NHCO(aralkyl), —NHCO(haloalkyl), —-NHSO2(alkyl), -—
NHSOo(aryl), —NHSO»(aralkyl), alkoxycarbonyl, alkoxycarbonylalkyl, —

OCO(alkylamino), —OCO(dialkylamino), and mixtures or combinations thereof,

or

wherein a second class of the compounds of Formula (1) is defined by:

R! is aryl or aralkyl,

R? is alkyl or aralkyl,

M!is CH»

M?is CO

M3 is absent or is O or CHo,

M* is absent or is CHp,

M5 is absent or is O or (CR"R?),

R!! is hydrogen,
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R!? is selected from the group consisting of hydrogen, NR**CONR22R2,
NRZICOR?*, NR?1SO2R?* and NR2ICOOR?,

R?! and R??* cach of which, when present is independently

selected from the group of hydrogen and lower alkyl,

R2 and R**, each of which, when present is independently

selected from the group consisting of hydrogen, alkyl, aryl,

cycloalkyl, cycloalkylalkyl., heterocyclyl, heterocyclylalkyl and

aralkyl,
M?¢ is selected from the group consisting of (CH2)q, (CH2)e—CH=CH—(CH2):,

(CH2)gq—arylene—(CH2): and (CH2CH20)q,

q and r are independently integers from 0 to 6,

R3 is CONRBR™,

R and R, each of which, when present is independently selected from

the group consisting of hydrogen, alkyl, aryl, cycloalkyl, cycloalkylalkyl,

heterocyclyl, heterocyclylalkyl and aralkyl, and

R!, R2, R, RM™ R2 and R* when present may be either unsubstituted or

substituted with one or more substituents selected from the group consisting of

alkyl, aryl, aralkyl, cycloalkyl. cycloalkylalkyl, heterocyclyl, heterocyclylalkyl,

heterocyclylaryl, hydroxy, alkoxy, azido, haloalkoxy, hydroxyalkyl, aryloxy,

hydroxyaryl, alkoxyaryl, halo, haloalkyl, haloaryl, amino, alkylamino,
dialkylamino, arylamino, diarylamino, —NHCO(alkyl), —NHCO(aryl), —
NHCO(aralkyl), —NHCO(haloalkyl), —NHSO»(alkyl), —-NHSO»(aryl), -
NHSOo(aralkyl), alkoxycarbonyl, alkoxycarbonylalkyl, -OCO(alkylamino), —

0OCO(dialkylamino), and mixtures or combinations thereof, or

wherein a third class of the compounds of Formula (1) is defined by:

R!is aryl or aralkyl,

R? is alkyl or aralkyl,

M!is CH>

M2 is SO or CO,

M3 is absent or is CHo,

M* is absent or is CHo,

M is absent or is (CR!"R!?),
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R!! when present, is hydrogen,

R!2, when present, is selected from the group consisting of hydrogen,

alkyl, NR2CONR22RZ NR*'COR*, NR*'SO;R?** and NR2ICOOR?*,

R2! and R*2, each of which when present, is independently

selected from the group of hydrogen, lower alkvl, and aralkyl,

R* and R**, each of which, when present is independently

selected from the group consisting of hydrogen, alkyl., aryl,

cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocyclylalkyl and

aralkyl,
M¢ is (CH2)q, or NR3*(CH2)q,

q is an integer from 0 to 6,

R34, when present, is selected form the group consisting of alkyl, aralkyl,

COR35_ and SO2R3S,

R35 when present, is selected form the group consisting of alkyl,

aryl. and aralkyl. and
R3 is selected from the group consisting of CONRBPR!M™, SO,NRIR!M,
NRICOOR!, NRICOR!, NRI*CONR!*R!, and NR!*SO,R!°,

R and R, each of which, when present is independently selected from

the group consisting of hydrogen, alkyl, aryl, cycloalkyl. cycloalkylalkyl,

heterocyclyl, heterocyclylalkyl and aralkyl,

R!5 and R!%, each of which when present, is independently selected from

the group of hydrogen, lower alkyl. and aralkyl,
R!, R2, RB, RM RIS R!9 R2 R R3 and R, when present, may be either

unsubstituted or substituted with one or more substituents selected from the

group consisting of alkyl, aryl, aralkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl,

heterocyclylalkyl, heterocyclylaryl, hydroxy, alkoxy, azido, haloalkoxy,

hydroxvalkyl, arvyloxy., hydroxvaryl. alkoxvaryl, halo, haloalkyl. haloaryl,

amino, alkylamino, dialkylamino, arylamino, diarylamino, -NHCO(alkyl), —
NHCO(aryl), —NHCO(aralkyl), —NHCO(haloalkyl), —NHSO>(alkyl), —
NHSOo(aryl), —NHSO»(aralkyl), alkoxycarbonyl, alkoxycarbonylalkyl, —
OCO(alkylamino), and “OCO(dialkylamino),

with the proviso that when M2 is CO, then M is NR3*(CH>)q, wherein q is not
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0.

2. Use of an antigen and an effective amount of one association enhancing

compound or a plurality of association enhancing compounds in the manufacture of a

medicament for treating cancer,

wherein the antigen includes a purified protein, peptide, cell, and/or cell lysate,

wherein the association enhancing compounds are (a) capable of enhancing

integrin-mediated binding of integrins of a cell to their respective ligand, (b) the
integrins include a4f1, a4B7, a5B1, and/or al.f2. and (¢) the ligands include VCAM-1,
fibronectin, MAdCAM-1. ICAM-1. and/or ICAM-2. and

wherein the association enhancing compound or a plurality of enhancing

compounds are given by the general Formula (I):

R'-M'-N(R)-M?-M3-M*-M5-M°-R® (1)

wherein a first class of the compounds of Formula (I) is defined by:

R! is selected from the group consisting of aryl and aralkyl,

R? is alkyl, aryl, or aralkyl,
M!is CH2

M?is CO

M3is O, S, or NR®,

R® when present is hydrogen or lower alkyl,
M?* is absent or CHa,
M?3 is (CR1R1?),

R!! is hydrogen,

R is selected from the group consisting of hydrogen, NR2!CONR?*R?3,
NR?!COR*, NR?ISO,R*, NR2!COOR?, OCOR?*, OR*,
O(CH2CH>0)sR**, COOR?, alkyl, and hydroxyalkyl,

s 1s an integer of 1 to 6,

R2?! and R?? when present are independently selected from the

group consisting of hydrogen or lower alkyl,

R2 when present is selected from the group consisting of

hydroxvalkyl,  alkoxvalkyl, alkyl, aryl, aralkyl and

alkoxycarbonylalkvyl,
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provided that when M3 is NR® and M* is absent, then R

is not 1-(1,3-benzodioxol-5-yl)-3-ethoxy-3-oxopropyl,

R?** when present is selected from the group consisting of alkyl,

aryl, aralkyl, heterocyclyl, cycloalkyl, cycloalkylalkyl, and

heterocyclylalkyl, and mixtures or combinations thereof,
M¢ is (CHa)q,

q is an integer from 0 to 6,

R3 is selected from the group consisting of hydrogen, CONRDPR!M,
NRICOOR! NRISCOR!%, NRISCONRBR!, NR5SSOR!, OCOR!%, COOR!®,

OR!®, SR!® heterocyclyl, hydroxyl, hydroxyalkyl, guanadino, alkyl and aryl,

R and RS when present are independently hydrogen or lower alkyl,

R and R!® when present are independently selected from the group

consisting of hydrogen, alkyl, aryl, aralkyl, cycloalkyl, heterocyclyl,

cycloalkylalkyl, and heterocyclylalkyl,

R, R2, R3} R!Z R RI!% R2 and R* when present may independently be either

unsubstituted or substituted with one or more substituents selected from the

group consisting of alkyl, aryl, aralkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl,

heterocyclylalkyl, heterocyclylaryl, hydroxy, alkoxy, azido, haloalkoxy,

hydroxvalkyl, arvyloxy., hydroxvaryl. alkoxvaryl, halo, haloalkyl. haloaryl,

amino, alkylamino, dialkylamino, arylamino, diarylamino, -NHCO(alkyl), —
NHCO(aryl), —NHCO(aralkyl), —NHCO(haloalkyl), —-NHSO2(alkyl), —
NHSO2(aryl), —NHSO2(aralkyl), alkoxycarbonyl, alkoxycarbonylalkyl, —

OCO(alkylamino), —OCO(dialkylamino), and mixtures or combinations thereof,

or

wherein a second class of the compounds of Formula (I) is defined by:

R!is aryl or aralkyl,

R? is alkyl or aralkyl,

M!is CH>

M2 is CO

M3 is absent or is O or CHo,
M* is absent or is CHo,

M? is absent or is O or (CR1R!?),
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R!! is hydrogen,
R!2 is selected from the group consisting of hydrogen, NR2CONR22R?3,
NR2ICOR?*, NR?SO,R?* and NR2ICOOR?,

R2! and R?? each of which, when present is independently

selected from the group of hydrogen and lower alkvl,

R* and R**, each of which, when present is independently

selected from the group consisting of hydrogen, alkyl., aryl,

cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocyclylalkyl and

aralkyl,
M?¢ is selected from the group consisting of (CH2)q. (CH2)e—CH=CH—(CH2):,

(CH2)q—arylene—(CH2): and (CH2CH20)q,

q and r are independently integers from 0 to 6,

R3 is CONRBR™,

R and R, each of which, when present is independently selected from

the group consisting of hydrogen, alkyl, aryl, cycloalkyl. cycloalkylalkyl,

heterocyclyl, heterocyclylalkyl and aralkyl, and

R!, R2, R13, R R2 and R* when present may be either unsubstituted or

substituted with one or more substituents selected from the group consisting of

alkyl, aryl, aralkyl, cycloalkyl. cycloalkylalkyl, heterocyclyl, heterocyclylalkyl,

heterocyclylaryl, hydroxy, alkoxy, azido, haloalkoxy, hydroxvyalkyl, arvyloxy,

hydroxyaryl, alkoxyaryl, halo, haloalkyl, haloaryl, amino, alkylamino,
dialkylamino, arylamino, diarylamino, —-NHCO(alkyl), —NHCO(aryl), —
NHCO(aralkyl), —NHCO(haloalkyl), —NHSO»(alkyl), —NHSOz(aryl), -
NHSOo(aralkyl), alkoxycarbonyl, alkoxycarbonylalkyl, —OCO(alkylamino), —

0OCO(dialkylamino), and mixtures or combinations thereof, or

wherein a third class of the compounds of Formula () is defined by:

R!is aryl or aralkyl,
R? is alkyl or aralkyl,
M!is CH»

M2 is SO, or CO,

M3 is absent or is CHa,
M?* is absent or is CHa,
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M? is absent or is (CR!'R1?),

R!!, when present, is hydrogen,

R!%2, when present, is selected from the group consisting of hydrogen,

alkyl, NRZCONR*R?, NR*ICOR?, NR*'SO,R? and NR?!COOR?,

R?! and R?*2, each of which when present, is independently

selected from the group of hydrogen, lower alkyl. and aralkyl,

R® and R*, each of which, when present is independently

selected from the group consisting of hvydrogen, alkyl, aryl,

cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocyclylalkyl and

aralkyl,
M?¢ is (CH2)q, or NR3*4(CHb2)a,

q is an integer from 0 to 6,

R34, when present, is selected form the group consisting of alkyl, aralkyl,

COR35, and SO2RS,

R35 when present, is selected form the group consisting of alkyl,

aryl. and aralkyl, and
R3 is selected from the group consisting of CONRDPR!M, SO,NRIR!,
NRICOOR!, NRI>COR!¢, NRI>*CONR!*R!, and NR!*SO,R!6,

R and R™, each of which, when present is independently selected from

the group consisting of hydrogen, alkyl, aryl, cycloalkyl, cycloalkylalkyl,

heterocyclyl, heterocyclylalkyl and aralkyl,

R and R!%. each of which when present, is independently selected from

the group of hydrogen, lower alkyl. and aralkyl,
R!, Rz, RB, R R!5, R16, R3 R? R3 and R3S, when present, may be either

unsubstituted or substituted with one or more substituents selected from the

group consisting of alkyl, aryl, aralkyl, cycloalkvl, cycloalkylalkyl, heterocyclyl,

heterocyclylalkyl, heterocyclylaryl, hydroxy, alkoxy, azido, haloalkoxy,

hydroxvalkyl, aryloxy, hydroxvaryl, alkoxvaryl, halo, haloalkyl, haloaryl,

amino, alkylamino, dialkylamino, arylamino, diarylamino, —-NHCO(alkyl), —
NHCO(aryl), —NHCO(aralkyl), —NHCO(haloalkyl), —NHSO>(alkyl), —
NHSOo(aryl), —NHSO»(aralkyl), alkoxycarbonyl, alkoxycarbonylalkyl, —
OCO(alkylamino), and “OCO(dialkylamino),
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with the proviso that when M? is CO, then M® is NR34(CH>),, wherein q is not 0.

3. The use according to claim 2. wherein the medicament further comprises:

an adjuvant comprising a non-specific adjuvant substance and/or a specific

adjuvant substance, where the substances are capable of eliciting an immune response in

response to the antigen.

4. The use according to claim 3, wherein:

the non-specific adjuvant substance is selected from the group consisting of

bacillus calmette—guérin (BCGQG), complete freund's adjuvant, alum, and/or noscapine,

and

the specific adjuvant substance is selected from the group consisting of G-CSF,

FGF, Toll-like receptor agonists, and/or immune checkpoint inhibitors.

5. The use according to claim 4, wherein the immune checkpoint inhibitors target

proteins selected from the group consisting of CTL-4, PD-1. PDL-1, and/or IDO-1.

6. Use of cells treated with an effective amount of one association enhancing

compound or a plurality of association enhancing compounds capable of activating

integrin mediated interactions with their cognate ligands in the manufacture of a

medicament for treating cancer,

wherein the cells are natural killer (NK) cells, activated NK cells, invariant

natural killer T (INKT) cells, activated iNKT cells, engineered NK cells, engineered
INKT cells, or iNKT cell lines and

wherein the association enhancing compound or a plurality of association

enhancing compounds are given by the general Formula (I):

R'-M!'-N(R)-M2-M3-M*-M5-M°-R} (I)

wherein a first class of the compounds of Formula (I) is defined by:

R! is selected from the group consisting of aryl and aralkyl,

R? is alkyl, aryl, or aralkyl,
M!is CH>
M2 is CO
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M3 is O, S, or NRS,

RS when present is hydrogen or lower alkyl,
M is absent or CH>,
M? is (CR!1R!?),

R!! is hydrogen,

R is selected from the group consisting of hydrogen, NR?! CONR?*2R%,
NR?'COR*,  NRXSO:R*, NRXCOOR*, OCOR*, OR%,
O(CH>CH20)sR**, COOR?4, alkyl, and hydroxyalkyl,

s is an integer of 1 to 6,

R?! and R?? when present are independently selected from the

group consisting of hydrogen or lower alkyl,

R2 when present is selected from the group consisting of

hydroxvalkyl,  alkoxvalkyl, alkyl, aryl, aralkyl and

alkoxycarbonylalkvyl,
provided that when M3 is NR® and M* is absent, then R

is not 1-(1,3-benzodioxol-5-yl)-3-ethoxy-3-oxopropyl,

R?* when present is selected from the group consisting of alkyl,

aryl. aralkyl. heterocyclyl. cycloalkyl, cycloalkylalkyl, and

heterocyclylalkyl, and mixtures or combinations thereof,

M¢ is (CH2)q,

q is an integer from 0 to 6,

R? is selected from the group consisting of hydrogen, CONRBRM,
NRISCOOR!, NRICOR!¢, NRISCONRBR!, NR!3SO2R!, OCOR!%, COOR!®,

OR!¢. SR!® heterocyclyl, hydroxyl, hydroxyalkyl, guanadino, alkyl and aryl,

R and R!S when present are independently hydrogen or lower alkyl,

R and R!® when present are independently selected from the group

consisting of hydrogen, alkyl, aryl, aralkyl, cycloalkyl. heterocyclyl,

cycloalkylalkyl, and heterocyclylalkyl,
R!, Rz, R3, R!2, R R!% R and R?* when present may independently be either

unsubstituted or substituted with one or more substituents selected from the

group consisting of alkyl, aryl, aralkyl, cycloalkvl, cycloalkylalkyl, heterocyclyl,

heterocyclylalkyl, heterocyclylaryl, hydroxy, alkoxy, azido, haloalkoxy,
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hydroxvalkyl, aryloxy, hydroxvaryl, alkoxvaryl, halo, haloalkyl, haloaryl,

amino, alkylamino, dialkylamino, arylamino, diarylamino, -NHCO(alkyl), —
NHCO(aryl), —NHCO(aralkyl), —NHCO(haloalkyl), —-NHSO2(alkyl), -—
NHSOz(aryl), —NHSO»(aralkyl), alkoxycarbonyl, alkoxycarbonylalkyl, —

0OCO(alkylamino), —OCO(dialkylamino), and mixtures or combinations thereof,

or

wherein a second class of the compounds of Formula (1) is defined by:

R!is aryl or aralkyl,

R? is alkyl or aralkyl,

M'is CH

M?is CO

M3 is absent or is O or CHo,

M* is absent or is CHp,

M5 is absent or is O or (CR"R?),

R!! is hydrogen,
R is selected from the group consisting of hydrogen, NR*CONR22R2,
NR2ICOR?*, NR?!SO,R?* and NR2!COOR?*,

R?*! and R??* ecach of which, when present is independently

selected from the group of hydrogen and lower alkyl,

R2 and R*, each of which, when present is independently

selected from the group consisting of hvydrogen, alkyl, aryl,

cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocyclylalkyl and

aralkyl,
M?¢ is selected from the group consisting of (CH2)q, (CH2)e—CH=CH—(CH2):,

(CH2)q—arylene—(CHb2): and (CH2CH20)q,
q and r are independently integers from 0 to 6,

R3 is CONRBR™,

R13 and R, each of which, when present is independently selected from

the group consisting of hydrogen, alkyl, aryl, cycloalkyl, cycloalkylalkyl,

heterocyclyl, heterocyclylalkyl and aralkyl, and

R!, R?, R13. RM™ R2 and R* when present may be either unsubstituted or

substituted with one or more substituents selected from the group consisting of
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alkvl, aryl, aralkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocyclylalkyl,

heterocyclylaryl, hydroxy, alkoxy, azido, haloalkoxy, hydroxyalkyl, aryloxy.

hydroxyaryl, alkoxyaryl, halo, haloalkyl, haloaryl, amino, alkylamino,
dialkylamino, arylamino, diarylamino, —-NHCO(alkyl), —NHCO(aryl), -
NHCO(aralkyl), —NHCO(haloalkyl), —NHSO»(alkyl), —-NHSO»(aryl), —
NHSOo(aralkyl), alkoxycarbonyl, alkoxycarbonylalkyl, —OCO(alkylamino), —

0OCO(dialkylamino), and mixtures or combinations thereof, or

wherein a third class of the compounds of Formula () is defined by:

R! is aryl or aralkyl,

R? is alkyl or aralkyl,

M!is CH»

M2 is SO» or CO,

M3 is absent or is CHp,

M* is absent or is CHo,

M is absent or is (CR!"R!?),

R!!, when present, is hydrogen,

R!%2, when present, is selected from the group consisting of hydrogen,

alkyl, NRZCONR*R:, NR*ICOR?, NR*'SO,R? and NR2!COOR?,

R?! and R?2, each of which when present, is independently

selected from the group of hydrogen, lower alkyl, and aralkyl,

R2 and R**, each of which, when present is independently

selected from the group consisting of hvdrogen, alkyl, aryl,

cycloalkyl, cycloalkylalkyl., heterocyclyl, heterocyclylalkyl and

aralkyl,
M? is (CH2)q, or NR3*#(CH2)aq,

q is an integer from 0 to 6,

R3**, when present, is selected form the group consisting of alkyl, aralkyl,

COR?, and SO2R3¥,

R35 when present, is selected form the group consisting of alkyl,

aryl, and aralkyl, and
R? is selected from the group consisting of CONRPR! SO;NRBRM,
NRISCOOR!, NRICOR!¢, NRISCONR!}R!, and NR!3SO,R!6,
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R and R, each of which, when present is independently selected from

the group consisting of hydrogen, alkyl, aryl, cycloalkyl, cycloalkylalkyl,

heterocyclyl, heterocyclylalkyl and aralkyl,

R15 and R!%, each of which when present, is independently selected from

the group of hydrogen, lower alkyl, and aralkyl,
R!, R2, RB RM RI5 RI® R2 R R3 and R*, when present, may be either

unsubstituted or substituted with one or more substituents selected from the

group consisting of alkyl, aryl, aralkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl,

heterocyclylalkyl, heterocyclylaryl, hydroxy, alkoxy, azido, haloalkoxy,

hydroxvalkyl, arvloxy, hydroxyaryl. alkoxvaryl, halo, haloalkyl., haloaryl,

amino, alkylamino, dialkylamino, arylamino, diarylamino, -NHCO(alkyl), —
NHCO(aryl), —NHCO(aralkyl), —NHCO(haloalkyl), —NHSO»(alkyl), —
NHSOo(aryl), —NHSO»(aralkyl), alkoxycarbonyl, alkoxycarbonylalkyl, —
OCO(alkylamino), and “OCO(dialkylamino),

with the proviso that when M2 is CO, then M is NR3*(CH>)q, wherein q is not

0, and

wherein the effective amount is between 1 fM and 10 uM.

7. The use according to any one of claims 1 to 5. wherein the effective amount is

between 1 fM and 10 uM.

8. The use according to any one of claims 1 to 7. wherein the association

enhancing compound is or the association enhancing compounds are selected from the

group consisting of:

methyl(6S,10S)-10-(1,3-benzodioxol-5-y1)-6-butyl-3,8-dioxo-1-(2-thienyl)-2-(2-

thienylmethyl)-4-oxa-2,7.9-triazadodecan-12-oate:
methyl(6S,10R)-10-(1,3-benzodioxol-5-y1)-6-butyl-3.8-dioxo-1-(2-thienyl)-2-(2-

thienylmethyl)-4-oxa-2,7.9-triazadodecan-12-oate;
methyl(6S,10S)-10-(1.3-benzodioxol-5-yl)-6-butyl-7-methyl-3.8-dioxo-1-(2-

thienyl)-2-(2-thienylmethyl)-4-oxa-2.7,9-triazadodecan-12-oate;
methyl(6S,10S)-10-(1.3-benzodioxol-5-yl)-6-butyl-9-methyl-3.8-dioxo-1-(2-

thienyl)-2-(2-thienyl)-2-(2-thienylmethyl)-4-oxa-2,7.9-triazadodecan-12-oate;




10

15

20

25

30

-64-

ethyl(6S,10R)-10-(1,3-benzodioxol-5-y1)-6-butyl-7-methyl-3.8-dioxo-1-(2-
thienyl)-2-(2-thienylmethyl)-4-oxa-2.7.9-triazadodecan-12-oate;
methyl(10S)-10-(1.3-benzodioxol-5-y1)-3.8-dioxo-1-(2-thienyl)-2-(2-

thienylmethyl)-4-oxa-2,7.9-triazadodecan-12-oate:

methyl-3,8-dioxo-1-(2-thienyl)-2-(2-thienylmethyl)-4-oxa-2.7.9-triazadodecan-

12-oate;

methyl(6S.10S)-10-(1.3-benzodioxol-5-y1)-6-butyl-2-methyl-3.8-dioxo-1-(2-

thienyl)-4-oxa-2,7.9-triazadodecan-12-oate:
methyl(6S)-6-butyl-3.8-dioxo-1-(2-thienyl)-2-(2-thienylmethyl)-4-0xa-2.7.9-

triazadodecan-12-oate:

(2S5)-2-{[(1,3-benzodioxol-5-ylmethyl)carbamoyl]amino thexyl-bis(2-

thienylmethyl)carbamate:

methyl(6S,10S)-6-butyl-3.8-dioxo-10-phenyl-1-(2-thienyl)-2-(2-thienylmethyl)-

4-oxa-2,7.9-triazadodecan-12-oate:

(25)-2-(4[(1S)-1-(1,3-benzodioxol-5-y1)-3-

hydroxypropyl]carbamoyl}amino)hexyl-bis(2-thienylmethyl)carbamate:

(2S5)-2-[(benzylcarbamovl)amino]hexyl-bis(2-thienylmethyl)carbamate:

(25)-2-[(morpholin-4-ylcarbonyl)amino]hexyl-bis(2-thienylmethyl)carbamate:

(2S5)-2-{[(3-methoxypropyl)carbamoylJamino } hexyl-bis(2-

thienylmethyl)carbamate:

(2S)-2-{[(2-methoxyethyl)carbamoyl]amino }hexyl-bis(2-

thienylmethyl)carbamate:

tert-butyl[(2S)-1-{[bis(2-thienylmethyl)carbamoyl]oxy} hexan-2-yl]carbamate;

(2S)-2-[(tert-butylcarbamoyl)amino Jhexyl-bis(2-thienylmethyl)carbamate:

(2S5)-2-[(isopropylcarbamoyl)aminoJhexyl-bis(2-thienylmethyl)carbamate:

(25)-2-[(methylcarbamoyl)aminoJhexyl-bis(2-thienylmethyl)carbamate:

tert-butyl[(2R)-1-{[bis(2-thienylmethyl)carbamoyl]oxy ! hexan-2-yl]carbamate:
benzyl {(5S)-6-{[bis(2-thienylmethyl)carbamovl]oxy}-5-[(tert-

butoxycarbonyl)aminolhexyl} carbamate:

methy1(9S,13S)-13-(1,3-benzodioxol-5-y1)-9-({[bis(2-

thienylmethyl)carbamovyl]oxy ! methyl)-3.11-dioxo-1-phenyl-2-oxa-4,10.12-

triazapentadecan-15-oate;
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(2S)-2-acetamidohexyl bis(2-thienylmethyl)carbamate:
methyl(3R)-3-(1.3-benzodioxol-5-y1)-3-{[(2S)-2-{[bis(2-

thienylmethyl)carbamoyl]amino thexanoyl]amino } propanoate:

methyl(3R)-3-(1.3-benzodioxol-5-y1)-3-{[(2R)-2- {[bis(2-

thienylmethyl)carbamoyl]amino thexanoyl]amino } propanoate;

methyl(3S)-3-(1.3-benzodioxol-5-y1)-3-{[(2R)-2-{[bis(2-

thienylmethyl)carbamoyl]amino thexanoyl]amino } propanoate:

methyl(6R.10S)-10-(1,3-benzodioxol-5-y1)-6-butyl-3.8-dioxo-1-(2-thienyl)-2-(2-

thienylmethyl)-4-oxa-2.7.9-triazadodecan-12-oate:

methyl(6R,10R)-10-(1.3-benzodioxol-5-y1)-6-butyl-3.8-dioxo-1-(2-thienyl)-2-

(2-thienylmethyl)-4-oxa-2,7.9-triazadodecan-12-oate:

methyl(2S)-2-{[bis(2-thienylmethyl)-carbamoyl]amino  hexanoate;

methyl(2R)-2-{[bis(2-thienylmethyl)carbamoyl]amino } hexanoate;
3-[(2S)-1-hydroxyhexan-2-yl]-1.1-bis(2-thienylmethyl)urea;
3-[(2R)-1-hydroxyhexan-2-yl]-1,1-bis(2-thienylmethyl)urea;
methyl(2S)-6-{[(benzyloxy)carbonyl]amino}-2-{[bis(2-

thienylmethyl)carbamovyl]amino thexanoate;

methyl {[bis(2-thienylmethyl)carbamovl](methyl)amino} acetate:

methyl {[bis(2-thienylmethyl)carbamovl]amino} acetate;

methyl {[bis(2-thienylmethyl)carbamovyl](butyl)amino ! acetate:

3-(3-hydroxypropyl)-1,1-bis(2-thienylmethylurea;

methyl(2R)- {[bis(2-thienylmethyl)carbamoyl]amino ! (phenyl)acetate:

tert-butyl {[bis(2-thienylmethyl)carbamoyl]amino } acetate:

tert-butyl {[bis(2-thienylmethyl)carbamoyl](butyl)amino} acetate:

benzyl {(55)-6-{[bis(4-methoxybenzyl)carbamovyl]oxy}-5-[(tert-

butoxycarbonyl)aminolhexyl} carbamate;

tert-butyl[(2S)-1-{[bis(4-methoxybenzyl)carbamoyl]oxy } hexan-2-yl]carbamate:
methyl(6S.10S)-10-(1,3-benzodioxol-5-y1)-6-butyl-2-(4-methoxybenzyl)-1-(4-

methoxyphenyl)-3.8-dioxo-4-oxa-2.7.9-triazadodecan-12-oate;

(25)-2-({[(1S)-1-(1,3-benzodioxol-5-yl)-3-

hydroxypropyl]carbamoyl}amino)hexyl-bis(4-methoxybenzyl)carbamate:

(2S)-2-[(tert-butoxycarbonyl)amino]hexyl dibenzylcarbamate;
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methyl(6S.,10S)-10-(1,3-benzodioxol-5-y1)-2-benzyl-6-butyl-3.8-dioxo-1-

phenyl-4-oxa-2.7.9-triazadodecan-12-oate:

tert-butyl[(2S)-1-{[bis(4-methylbenzyl)carbamoyl]oxy hexan-2-yl]carbamate;
methyl(6S.10S)-10-(1.3-benzodioxol-5-y1)-6-butyl-2-(4-methylbenzyl)-1-(4-
methylphenyl)-3.8-dioxo-4-oxa-2.7.9-triazadodecan-12-oate:

tert-butyl[(2S)-1-{[bis(4-chlorobenzyl)carbamoyl]oxyhexan-2-yl]carbamate:
methyl(6S.10S)-10-(1.3-benzodioxol-5-y1)-6-butyl-2-(4-chlorobenzyl)-1-(4-

chlorophenyl)-3.8-dioxo-4-oxa-2.7.9-triazadodecan-12-oate;

(2S)-2-[(tert-butoxycarbonyl)amino]hexvyl(4-bromobenzyl)(2-

thienylmethyl)carbamate:

methyl(6S.10S)-10-(1.3-benzodioxol-5-y1)-2-(4-bromobenzyl)-6-but-y1-3.8-

dioxo-1-(2-thienyl)-4-o0xa-2.7.9-triazadodecan-12-oate:
methv1(6S.10S)-2-(4-azidoobenzyl)-10-(1.3-benzodioxol-5-y1)-6-butyl-3.8-

dioxo-1-(2-thienyl)-4-oxa-2.7.9-triazadodecan-12-oate:

(2S)-2-[(tert-butoxycarbonyl)aminoJhexylphenyl(2-thienylmethyl)carbamate:
methyl(6S.100S)-10-(1,3-benzodioxol-5-y1)-6-butyl-3.,8-dioxo-2-phenyl-1-(2-

thieny])-4-oxa-2,7.9-triazadodecan-12-oate:

tert-butyl[(2S)-1-{[bis(3-thienylmethyl)carbamoyl]oxy}hexan-2-yl]carbamate:
methyl(6S.10S)-10-(1.3-benzodioxol-5-y1)-6-butyl-3.8-dioxo-1-(3-thienyl)-2-(3-

thienylmethyl)-4-oxa-2,7.9-triazadodecan-12-oate:

benzyl[(5S)-5-[(tert-butoxycarbonyl)amino]-6-{[butyl(2-

thienylmethyl)carbamoyl]oxy ! hexyl]carbamate:

(2S)-2-[(tert-butoxycarbonyl)aminoJhexyl butyl(2-thienylmethyl)carbamate:
methvyl(3S.7S)-3-(1.3-benzodioxol-5-y1)-7-butyl-5,10-dioxo-[1-(2-

thienylmethyl)-9-0xa-4.6.1 1 -triazapentadecan-1-oate;

benzyl[(5S)-5-[(tert-butoxycarbonyl)amino]-6- {[(2-methoxyethy])(2-thienyl-

methyl)carbamoyl]oxy } hexyl]carbamate:

(2S)-2-[(tert-butoxycarbonyl)amino Jhexyl(2-methoxyethyl)(2-

thienylmethyl)carbamate;
methyl(9S,13S)-13-(1,3-benzodioxol-5-y1)-9-butyl-6,11-dioxo-5-(-2-

thienylmethyl)-2,7-dioxa-5,10.12-triazapentadecan-15-oate:
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(29)-2-[({3-[(methylsulfonyl)amino]benzyl} carbamoyl)aminolhexyl(2-

methoxvyethyl)(2-thienylmethyl)carbamate;
(2S)-2-{[(4-bromobenzyl)carbamoyl]amino thexyl-bis(2-

thienylmethyl)carbamate:

(25)-2-{[(4-azidobenzyl)carbamoyl]amino }hexyl-bis(2-

thienylmethyl)carbamate:

tert-butyl[(2S)-1-{[bis(2-thienylmethyl)carbamoyl]thio } hexan-2-yl]carbamate:
methyl(6S.10S)-10-(1,3-benzodioxol-5-y1)-6-butyl-3,8-dioxo-1-(2-thienyl)-2-(2-
thienylmethyl)-4-thia-2.7.9-triazadodecan-12-oate; and

mixtures or combinations thereof

9. The use according to any one of claims 1 to 7. wherein the association

enhancing compound is or the association enhancing compounds are selected from the

group consisting of:

N.N.N'".N'-tetrakis(2-thienylmethyl)pentanediamide;

N-(3-methoxybenzyl)-N.N'.N'-tris(2-thienylmethyl)pentanediamide;

N.N.N'-tris(2-thienylmethyl)pentanediamide;
N'-[2-(2-thienyl)ethyl]-N.N-bis(2-thienylmethyl)pentanediamide;
N-[2-(2-thienyl)ethyl]-N.N",N'-tris(2-thienylmethyl)pentanediamide;
N.N-bis(pyridin-4-ylmethyl)-N',N'-bis(2-thienylmethyl)pentanediamide;

N.N-bis(pyridin-3-ylmethyl)-N'.N'-bis(2-thienylmethyl)pentanediamide;

N.N-bis(3-methoxybenzyl)-N'.N'-bis(2-thienylmethyl)pentanediamide;

N.N.N'.N'-tetrakis(4-methoxybenzyl)pentanediamide;
N.N.N'".N'-tetrakis(2-thienylmethyl)hexanediamide;
N.N.N'.N'-tetrakis(4-methoxybenzyl)hexanediamide;

N.N.N".N'-tetrakis(3-methoxybenzyl) hexanediamide:

N.N.N'".N'-tetrakis(2-thienylmethyl)heptanediamide;
2.2'-(1.3-phenylene)bis[N.N-bis(2-thienylmethyl)acetamide];
N.N.N'.N'-tetrakis(4-methoxybenzyl)heptanediamide;

N.N.N'.N'-tetrakis(2-thienylmethyl)octanediamide;
(3E)-N.N.N'.N'-tetrakis(2-thienylmethyl) hex-3-enediamide:
2.2'-0xvybis[N.N-bis(2-thienylmethyl)acetamide];
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3-0x0-1-(2-thienyl)-2-(2-thienylmethyl)-4.7.10-trioxa-2-azadodecan-12-yl bis(2-

thienylmethyl)carbamate:

N.N.N".N'-tetrakis(4-methoxybenzyl)succinamideethane-1.2-diyl bis[bis(2-

thienylmethyl)carbamate]:
N.N.N'.N'-tetrakis(4-methoxybenzyl)octanediamide: N.N,N'.N'-tetrakis(2-

thienylmethyl)pyridine-3.,5-dicarboxamide;
N.N.N".N'-tetrakis(2-thienylmethyl) pyridine-2.6-dicarboxamide; N.N.N'.N'-

tetrakis(2-thienylmethyl)pyridine-2.4-dicarboxamide:
2.2'-(1.4-phenylene)bis[N.N-bis(2-thienylmethyl)acetamide];
8-{2-[bis(2-thienylmethyl)amino]-2-oxoethoxy -N.N-bis(2-

thienylmethyl)quinoline-2-carboxamide;
N.N'-bis(4-methoxybenzyl)-N.N'-bis(2-thienylmethyl)hexanediamide;
tert-butvl {(2S)-1,6-bis[bis(2-thienylmethyl)amino]-1,6-dioxohexan-2-

yl}carbamate:; and

mixtures or combinations thereof.

10. The use according to any one of claims 1 to 7, wherein the association

enhancing compound is or the association enhancing compounds are selected from the

group consisting of:

N-{2-[bis(2-thienylmethy]l)sulfamoyl]ethyl}-N-(2-thienylmethyl)thiophene-2-

sulfonamide:

N-{2-[bis(2-thienylmethyl)sulfamoyl]ethyl}-N-(2-thienylmethyl)thiophene-2-

carboxamide;

2-{butyl[(2-thienylmethyl)carbamoyl]amino}-N.N-bis(2-

thienylmethyl)ethanesulfonamide;

2-{[bis(2-thienylmethyl)carbamovyl](butyl)amino }-N.N-bis(2-

thienylmethyl)ethanesulfonamide:

N-{3-[bis(2-thienylmethyl)sulfamoyl]propyl} -N-(2-thienylmethyDthiophene-2-

sulfonamide:

2-[(methylsulfonyl)(2-thienylmethyl)amino]-N,N-bis(2-

thienylmethyl)ethanesulfonamide:
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2-{[bis(2-thienylmethyl)carbamoyl]amino}-N,N-bis(2-

thienylmethyl)ethanesulfonamide:

N-{2-[bis(2-thienylmethyl)sulfamoyl]ethyl}thiophene-2-sulfonamide:

N-{2-[bis(2-thienylmethy]l)sulfamoyl]ethyl}-2-(2-thienyl)acetamide:

N-{2-[bis(2-thienylmethyl)sulfamoyl]ethyl} thiophene-2-carboxamide;
N.N-bis(2-thienylmethyl)-2-{[(2-

thienylmethyl)carbamoyl]amino ! ethanesulfonamide;

2-({2-[bis(2-thienylmethyDsulfamoyl]ethyl}amino)-N.N-bis(2-

thienylmethylacetamide:
3-[{2-[bis(2-thienylmethyl)amino]-2-oxoethyl} (butyl)amino]-N.N-bis(2-

thienylmethyl)propanamide;
2-[{2-[bis(2-thienylmethysulfamoyl]ethyl} (methyl)amino]-N.N-bis(2-thien

vlmethyl)acetamide;
2-[{2-[bis(2-thienylmethyl)sulfamoyl]ethyl} (butyl)amino]-N,N-bis(2-

thienylmethyl)acetamide:

3-({2-[bis(2-thienylmethyl)sulfamoyl]ethyl } amino)-N.N-bis(2-

thienylmethyl)propanamide;
3-({2-[bis(2-thienylmethyl)sulfamoyl]ethyl tamino)-N.N-bis(4-

methoxybenzyl)propanamide:

3-({2-[bis(4-methoxybenzyl)sulfamoyl]ethyl}amino)-N.N-bis(2-

thienylmethyl)propanamide;
3-[{2-[bis(2-thienylmethyl)sulfamoyl]ethyl}(methyl)amino]-N.N-bis(2-

thienylmethyl)propanamide;
3-[{2-[bis(4-methoxybenzyl)sulfamoyl]ethyl} (methyl)amino]-N.N-bis(2-

thienylmethyl)propanamide;
(25)-2-({2-[bis(2-thienylmethyl)sulfamoyl]ethyl}amino)-N.N-bis(2-

thienylmethyl)hexanamide:
(2S5)-2-({2-[bis(4-methoxybenzyl)sulfamoyl]ethyl} amino)-N.N-bis(2-

thienylmethylhexanamide;

2-(acetyl {2-[bis(2-thienylmethyD)sulfamoyl]ethyl}amino)-N.,N-bis(2-

thienylmethyl)acetamide:




-70-

2-(acetyl {2-[bis(4-methoxybenzyl)sulfamovyl]ethyl  amino)-N,N-bis(2-thienyl-

methyl)acetamide: and
mixtures or combinations thereof.

The use according to any one of claims 1 to 7, wherein the association

11.
enhancing compound is or the association enhancing compounds are selected from the

group consisting of:

/s ( 0
_
.0 OCH;
N @) ~
YO Y
; H H >
NS O
N
% g

10



5  mixtures or combinations thereof.

15




10

15

20

25

30

where:

M*is-absentorCHo:

M§ l'S EGR-H—R-I%B ‘i‘]ﬁ]EFE R-l—l» l'S hf‘dFEgEﬁ R-l% l'S SE]EEtEd f]FSHH tlae g']:BH]S
consisting—of hydrogenNR™CONRZR” —NR*COR™ ;- NR*'SOR*, NR*'COOR™;
OCOR* _OR*_O(CH2CH20)R?*COOR* —alkyl,—and hydrexyalkyl—where s—is—an
%W%M%W%ﬁwﬁﬁ%%ﬂaﬁhsmmam

provided-that-when M>-is NR® _M%*is absent—and R™-is CONR*R?_then R**-isnot1-
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M®.is (CHy)qwhereingis-aninteger from 0-to-6;
R% . 2)Q9 . .
15 .
16 15,
-I%R-M - ’
NRHMCORM, NRECONRPRM_NR¥SORY.—OCOR™—COOR
QR%, ~ -I%R-M
- _NRY

. | b 16
__OR*__SR |
: 16
RP_and

R-R* R*> R —R’ L RYOR and R7 when present may independently be ecither
" _R3_R7Z_RH ,

R _Ri6_R 24

abstituted—wA ’
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R—I- 94-1- lﬁleg;_l) ¥{2 }4% 944 P4§ yié_R% EH

where:
Rtis selected from-the group-consisting-of aryl and-aralleyl;
R%
M}—i'S—GHQ;
M2isCO;
M35 0.-S-or NR® where R when present-is-hydrogen-orloweralkyl;
M*is-absenter-CHo;

M5 (CRMR')where—R*-is—hydrogen R is—selected—from—the—group
consisting—of —hydrogen,— NRTCONRZRZ NR*COR*—NR*SO:-R* NR*COOR™;
OCOR™_OR™_O(CH2CH20)R¥ —COOR™ _alicyl—and—hydroxyalkyl—where—s—is—an
integer-of 1 to-6,R?"-and R*when present-are-independently selected from-the group

provided-that-when M>-is NR® _M%"is absent—and R™-is CONR*R?_then R**-isnot1-
(1 3-benzodioxel-5-y1) 3-ethoxy-3-oxepropylR**-whenpresent—is—selected from—the

M®is(CHo)qwherein-gis-aninteger from 0-to-6;
Ré-is-selected-from the group-consisting of hydrogen CONRR™ NRSCOOR™,
NRHSCORY_ NRFECONRPRM— NRFUSO:R*_OCORM. —COOR™—OR™,—SRH.
R _and

RE R R R _RM R _RP and R**when present-may-independently beeither
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REMFNRHY- MM MM MR ()
where:

Rtis selectedfrom-the group-consisting-of aryl-and-aralleyl;

R2-is-alleyl-aryl-eraralieyl;

M*is-CHo;

M?isCO;

M?i5-O-S;-or NR® where R®whenpresent-is-hydrogen-orloweralkyl;

M*is-absentorCHo;

M>is (CRMR?). where R is hydrogen, R™is selectedfrom—the—group
consisting—of —hydrogen,—NRTCONR®R*-NR*COR*;NR*SO:R*;NR*COOR™;
OCOR* _OR* _O(CH2CH20)R* - COOR* —alleyl.—and hydrexyalkyl—where s—is—an
integer-of 1-to-6;R*"-and R*>-when present-are-independently-selected from-the-group
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provided-that-whea M>is NR® M*is absent—and R'?-is CONRPR»_then R*-isnot -

(d;3-benzodioxel-5-yD)-3-ethoxy-3-oxopropyl—R**-when present—is—selected from—the

Mé—is—éGHg)q,—wherei&q—is—aﬂ—m{eger—fmi&O—t&éq
R3is selected fromthe group-consisting of hydrogen, CONRPR* NRPCOOR*;
NRPCORY_— NRPCONRPRM_NRPSO.R*Y_— OCOR™_—COORY_—OR™___SR*.
R _and
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Eormula(b:
RE_MNRHY MM MMM R (1)
where:
Rtis-selectedfrom-the-sroup-consisting-of aryl-and-aralleyl;
R4
M_l-—i'S—GHQ-;
M245CO;
M?-i5-O-S;-or NR®-where R®-whenpresent-is-hydrogen-ortoweralleyl;
M*is-absentor CHo;
M>4is(CRYR?) —where—R"is—hydrogen, R is—selected—from—the—group
.. £ hvd i %IRQ'I'GQ¥IR%R%;PR’HGQR%;PJ-R’HSQ;R%M’HQQQR24;
OCOR* _OR* _O(CHCH20)R** —COOR* alkyl —and hydrexyalkyl—wheres—is—an
*Mege&ePHeé—RHaﬁd—RBWha%pfesa&Fﬁ%mdependam%se}e&ed—ﬁem—ﬂ%gr%$

M®is{CH2)q-wherein-g-is-an-integer from0-to-6;
Ri-is selected-from the-group-consisting of hydrogen; CONRR' NR¥COOR™;
NRPCOR;—NRPCONRPRHM —NRPSORM—OCOR " —COORM—OR™;—SR*;
R _and
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RE R R R _RM R _RB and R**when present-may-independently-be-either
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