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CONJUGATES OF BIOLOGICALLY ACTIVE 
COMPOUNDS, METHODS FOR THEIR 

PREPARATION AND USE, FORMULATION AND 
PHARMACEUTICAL APPLICATIONS THEREOF 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application claims bene?t of US. provisional 
application No. 60/357,589, ?led Feb. 15, 2002, the contents 
of Which are incorporated herein by reference. 

BACKGROUND 

[0002] Successful therapy With a pharmaceutical agent 
requires that the agent satisfy numerous requirements 
imposed by the physiology of the host and of the disease or 
condition. The requirements include: adequate ability to 
interact With the target receptor(s); (ii) appropriate physical 
properties for presence at the location of the receptors in 
concentrations that permit the interactions noted above; (iii) 
appropriate physical properties to alloW the agent to enter 
the body and distribute to the location of the receptors by 
any means; (iv) suf?cient stability in ?uids of the body; (v) 
the absence of toXic effects in compartments Where the 
therapeutic agent is most concentrated, or in any other 
compartment Where the therapeutic agent is located; and (vi) 
the absence of sequestration into non-physiological com 
partments and so on. 

[0003] In general, these compounding requirements limit 
the nature of pharmaceutical compounds that have utility in 
vivo and thus reduce the probability of discovering 
adequately active molecules from de novo starting points. In 
response to these constraints, signi?cant effort has been 
applied to the question of predicting ideal physical proper 
ties for pharmaceutical molecules. Authors such as Lipinski 
(Lipinski et al., 2001) have described rules of therapeutic 
agent design Which, amongst other parameters, predicts that 
ideal therapeutic agents Will have feW functions such as 
hydroXy groups, a molecular Weight beloW 500 Da, mild 
basicity, and moderate lipophilicity (logP<5) (Lipinski et al., 
2001). Unfortunately, these parameters are too general to 
inform the direct synthesis of highly bioavailable com 
pounds. Furthermore, these requirements are not helpful for 
larger molecule chemistry (MW>500) such as the com 
pounds disclosed here. 

[0004] Recently, improvements in the technology of syn 
thetic chemistry and molecular biology have alloWed the 
testing of large numbers of molecules and the discovery of 
many ligands With adequate affinity to their targets to have 
some potential in vivo. Many such molecules prove inad 
equate on in vivo testing largely due to the manifold, 
stringent, and often con?icting (i.e. stability Without toXic 
ity) requirements outlined above. 

[0005] In addition to the dif?culties facing many neW 
molecules, many eXisting molecules in clinical use also 
exhibit inadequate properties of uptake, distribution, stabil 
ity and toXicity (Lipinski et al. 2001). These observations 
demonstrate, that in general, de?ciencies in uptake, distri 
bution, and stability result in inadequate therapy from eXist 
ing molecules and inadequate and uneconomical probabili 
ties of success in the discovery of neW molecules. 

[0006] Such problems often fall Within the scope of thera 
peutic agent delivery—a discipline Which combines many 
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aspects of formulation With techniques for introducing the 
agent into the host body. Delivery methods are frequently 
designed to permit passage through a single barrier (i.e. the 
skin) (WO 01/13957) or the intestine (WO 01/20331) after 
Which the agent must again conform With the general 
requirements above in order to act at the in vivo target. 
Certain delivery strategies involve a physical preparation 
such as liposomes (Debs et al. 1990; Jaafari, Foldvari, 2002) 
or anti-body conjugates (Everts et al., 2002) Which further 
direct the molecules Within the host body. Others rely on the 
addition of cationic lipids to formulations, the use of trans 
port proteins as a route of uptake (WO 01/20331). The use 
of transport processes deliberately in therapeutic agent 
design is perhaps best illustrated by the nucleoside thera 
peutic agents, Which to varying degrees, are taken up as 
metabolites and Whose transport to mitochondria is a major 
cause of toXicity (WO 98/29437) For eXample, see European 
Patent No. 0009944B1, European Patent No. 0044090A3, 
and Japanese Patent No. 05163293. Such methods may 
enhance performance in therapy or reduce toXicity but they 
increase cost and require direct introduction into the blood 
stream Which is impractical in chronic use. 

[0007] More preferable Would be small molecules that 
possess the appropriate structures and properties to mediate 
ef?cient uptake and stability. Such small molecules Would 
ideally be able to carry a range of therapeutic agents of 
varying properties such that they could be commercialiZed 
in more than one indication. HoWever, there is a requirement 
that they be inactive and stable enough to ensure that the 
cargo molecule is carried in the periphery (Harada et al. 
2000). 
[0008] The present invention represents a signi?cant 
advance in that it provides for a means of improving the 
bioavailability and ef?cacy of a variety of molecules in vivo 
using a series of rational and facile assays to select desirable 
compounds based on knoWn pharmacophores or pharma 
ceutical lead structures that have not been optimiZed for in 
vivo action. 

SUMMARY 

[0009] The invention relates to a compound useful for 
enhancing efficacy of a therapeutic agent, a method for 
identifying such a compound, and a method of treating 
diseases including in?ammation, graft rejection, infection, 
cancer, allergies, metabolic cardiovascular, pulmonary, der 
matological, rheumatological and hepatic diseases. The 
invention further comprises compositions and formulations 
selected using the method and applications for same. 

[0010] The invention provides for a method for identifying 
compounds that act as carriers or “transportophores” (i.e., a 
transport mediating molecule) that When combined, either 
directly or via a linker, to a Wide variety of therapeutic 
agents, improves one or more of the folloWing characteris 
tics of the agent: ease of formulation, gastric stability, 
bioavailability, stability, disposition, elimination, half life, 
ef?cacy, safety, duration of action and selectivity. 

[0011] In one aspect, this invention features a compound 
of the folloWing formula (or referred to as T-L-C hereinaf 

ter): 
T%-L—C)m, 

[0012] Wherein T is a transportophore, L is a bond or a 
linker having a molecular Weight up to 240 dalton, C is a 
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non-antibiotic therapeutic agent, and m is 1, 2, 3, 4, 5, 6, 7, 
or 8, in Which the transportophore has an immune selectivity 
ratio of at least 2, the transportophore is covalently bonded 
to the non-antibiotic therapeutic agent via the bond or the 
linker, and the compound has an immune selectivity ratio of 
at least 2. Note that When there are more than one L or C 

moieties (i.e., m is greater than 1), the L moieties or the C 
moieties, independently, can be the same or different. The 
same rule applies to other similar situations. 

[0013] The transportophore can be a metabolite, a natural 
product, a metabolite mimic, a metabolite derivative (e.g., a 
sugar, amino, or peptide derivative), a fatty acid, a bile acid, 
a vitamin, a nucleobase, an alcohol, or an organic acid or 
base, a portion of Which resembles and is recogniZed as a 
substrate for transport protein(s). It can be an amphiphilic 
molecule having a pKa value of 6.5 to 9.5, or a cyclic or 
heterocyclic molecule (e.g., lactone, lactam, ether, cyclic 
acetal or hemi-acetal). The cyclic or heterocyclic molecule 
can have an attached sugar. The cyclic or heterocyclic 
molecule can be a macrolactone or macroether, including a 
macrolactone or macroether having an attached sugar. The 
cyclic or heterocyclic molecule can also be a macrolide or 
ketolide having an amino sugar, including a macrolide 
having mono-, di-, or tri-basic groups (e.g., an amine). In 
some embodiments, the macrolide has no intrinsic antibac 
terial activity (inactive at 50 uM or higher concentrations 
When tested against Bacillus invitro see protocol) and a pKa 
value of less than 9.0 (e.g., 8.5, 8.0, 7.5, 7.0, or any number 
in betWeen). 
[0014] In some embodiments, the compound has the fol 
loWing formula (in Which a bond, draWn Without any 
attached groups, means a methyl group. The same rule 
applies to other similar situtations): 

[0015] Wherein, 

[0016] X=N(R7)—CH2 
[0017] CH2—N(R7) 

[0018] C(=O) 

[0019] C(=NOR8) 
[0020] CH(OR9) 

[0021] CH(NR1°R11) 

[0022] 
[0023] 
[0024] 
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[0025] Y=independently, 
[0026] Linker (as de?ned beloW) 

[0027] Z=C(=O)— 
[0028] CH(R16) 

[0029] R1=H 

[0030] CH3 
[0031] (C2-C10)alkyl 
[0032] (C1-C1O)alkenyl 
[0033] (C1-C1O)alkynyl 
[0034] (C1-C8)[(C1-C4)alkoXy]alkyl 
[0035] (C1-C8)[(C1-C4)alkoXy]alkenyl 
[0036] (C6-C10)aryl-(C1-C5)alkyl 
[0037] (C2-C9)heteroaryl-(C1-C5)alkyl 
[0038] (C1-C4)alkyliden-NR18R19 
[0039] Y—R13 

[0040] C(=O)—Y—R15 
[0041] C(=O)—R15 

[0042] R2=H 

[0043] (1‘,2‘-cis)-OH 
[0044] (1‘,2‘-trans)-OH 
[0045] (1‘,2‘-cis)-OR15 
[0046] (1‘,2‘-trans)-OR15 
[0047] (1‘,2‘-cis)-SH 
[0048] (1‘,2‘-cis)-S—Y—R13 
[0049] or the R1 and R2 bearing atoms are con 

nected via a —OC(=O)CHR16-element 

[0050] R3=H 

[0051] c(=o)_Y_R15 
[0052] c(=o)_R15 

[0053] R4=H 

[0054] c(=o)_Y_R15 
[0055] c(=o)_R15 

[0056] R5=H 
[0057] or R4, R5 are connected by Z 

[0058] R6=H 

[0059] CH3 
[0060] R7=H 

[0061] CH3 
[0062] Y—R13 

[0063] C(=O)—Y—R15 
[0064] c(=o)_R15 
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[0211] 
[0212] 
[0213] 
[0214] 
[0215] 
[0216] 
[0217] 

[0218] 
[0219] 
[0220] 
[0221] 
[0222] 
[0223] 
[0224] 
[0225] 

R10, R11=independently H 

[0226] wherein alkyl, alkenyl, alkynyl, cycloalkyl, hetero 
cycloalkyl, aryl, heteroaryl are optionally substituted by one 
to three halogen, cyano, hydroXy, (C1-C4)alkyloXy, nitro, 

(C1-C6) alkenyl, 

[0228] 
[0229] 
[0230] 
[0231] 
[0232] 
[0233] 
[0234] 
[0235] 
[0236] 
[0237] 

[0238] Wherein k is 0, 1 or 2 and alkyl, alkenyl, alkynyl, 
cycloalkyl, heterocycloalkyl, aryl and heteroaryl can be 
substituted as de?ned above. 

[0240] 
[0241] 
[0242] 
[0243] 
[0244] 
[0245] 
[0246] 

[0247] 

[0248] 
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(C1-C4)alkyliden-NR18R19 
Y_R13 

[0249] R13=R15=independently therapeutic agent 

[0251] 

[0252] 

[0253] 

[0254] 

[0255] 

[0256] 

[0257] 

[0258] 

[0259] 

[0260] 

[0262] optionally substituted by —X‘—Y-thera 
peutic agent, X‘-therapeutic agent Wherein 

[0264] 

[0265] 

[0266] 

[0267] 

[0268] 

[0269] 

[0270] 

[0271] 

[0272] 

s, 0, NH 

R18, R19=independently H 

[0273] R20=independently, 

[0274] 

[0275] 

[0276] 

[0277] 

[0278] 

[0279] 

[0280] 

[0281] 

[0282] 

Halogen 

(C1-C3)alkyl 

NO2 
CN 

OCH3 

N(CH3)2 

SH 

S(C1-C4)alkyl 














































































































