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OT Ki 6 nM; MWt 376; clogP2.9;
V1A Ki 388 nM; V1B >10 μM; V2 K
Aqueous solubility: 6 μg/ml at pH
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Several potent aryl ether/triazole oxytocin antagonists are described. The lead compound in this series
had significantly improved aqueous solubility over related systems containing a biaryl substituent.
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Oxytocin (OT) is a nonapeptide hormone that acts on the OT
receptor, a seven-transmembrane (7TM) (Gq-coupled) receptor.
The OT receptor has no subtypes. It is, however, related to the vaso-
pressin receptors V1A, V1B and V2. OT antagonists have therapeutic
potential in areas such as pre-term labour,1 benign prostatic hyper-
plasia2 and sexual dysfunction.3 There is, as a result, significant
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of Schering-Plough Corpora-

aceuticals, Inc., 10505 Roselle
interest in the identification of potent, selective, orally bioavailable
OT antagonists.

We have recently disclosed 1 and 2, as potent, selective OT
antagonist with oral bioavailability in the rat.4

N

N N

N

N

N

OMe

MeNC

OMe

2
 OT Ki 14 nM; MWt 413; clogP 1.7; L.E. 0.35 
 V1A Ki 4.3 μM; V1B >10 μM; V2 Ki > 10 μM 
Aqueous solubility: 24 μg/ml at pH7.25

In following up these compounds, one key issue we were keen
to address was the relatively low aqueous solubility6 typically seen
with biaryl triazoles in this series. Based on the assumption that
this low solubility was driven in part by the presence of a biaryl
substituent,7 we investigated a number of potential biaryl replace-
ments. Amongst these were a series of ether targets, 3, designed by
putative overlap of 1 and 2 with the previously disclosed8 OT
antagonist 4 (Fig. 1). Encouragingly, our first wave of targets of this
type contained a range of potent, highly ligand efficient9 OT
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 5: OT Ki 143 nM
    V1A Ki > 10 μM
    V2 Ki > 10 μM
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    V1A Ki 3.8 μM
    V2 Ki > 10 μM
    clogP 2.7
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8: OT Ki 114 nM
    V1A Ki 2.9 μM
    V2 Ki > 10 μM

Figure 2. Initial aryl ethers and their OT activity.
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antagonists, as illustrated by compounds 5–8 (Fig. 2). These com-
pounds typically had good to excellent selectivity over the related
vasopressin receptors.10 One of these compounds, 6, was crysta-
lised5 and shown to have an aqueous solubility of 170 lg/ml at
pH 7.4, a 28-fold improvement over biaryl 1, to which it has a sim-
ilar lipophilicity.

Subsequent modification of the right-hand side substituent in
lead 5 then yielded several sub 100 nM OT antagonists such as
compounds 9–11 (Fig. 3). Interestingly V1A selectivity was some-
what reduced in these systems, with the 2-triazole substituent ,
as exemplified by 9, routinely yielding compounds with (approxi-
mately) balanced activity versus OT and V1A. However, small ether
substituents, as exemplified by 10 and 11, resulted in an increase
in OT potency whilst allowing good V1A and V2 selectivity to be
maintained. One of these, compound 11, was also crystalised5

and fully profiled.
Despite its increased clogP, 11 also had significantly improved

aqueous solubility over that measured for related biaryl analogues,
as represented by compounds 1 and 2. Compound 11 also had rea-
sonable in vitro metabolic stability,11 and wide ligand profiling
showed no significant activity (<30% binding at <1 lM) across a
range (>70) of receptors and enzymes. Furthermore, with a ligand
efficiency of 0.4, compound 11 represents one of the most ligand
efficient OT antagonists reported to date.
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OT Ki 28 nM; MWt 367; clogP3.2; L.E. 0.40 
V1A Ki 549 nM; V1B > 10 μM; V2 Ki > 10μM 
Aqueous solubility: 344 μg/ml at pH7.45 

The preparation of compound 11 is described in Scheme 1.
Commercially available 4-hydroxy-3-methylbenzoic acid was con-
verted to benzoic hydrazide 12. Acylation with chloroacetylchlo-
ride followed by POCl3 catalysed cyclisation furnished
OMe

11: OT Ki 28 nM
    V1A  594 nM
    V2 Ki > 10μM

Figure 3. OT antagonists with modified right-hand side substituents.
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Figure 1. Putative overlap of OT antagonists 2 and 4, illustrating possible use of
ethoxyphenyl substituent as a biaryl replacement in targets 3.
chloromethyloxazole 13 which was in turn converted to the corre-
sponding hydroxylmethyloxazole via its acetate ester. Acid
catalysed reaction with 5-amino-2-methoxypyridine then gave
triazole 14, a key project intermediate. Compound 14 was con-
verted to ether 11 following activation with methane sulphonyl
chloride and subsequent reaction with sodium ethoxide.12

In summary, we have utilized overlap of known OT antago-
nists to identify aryl ether left-hand side substituents as
replacements for biaryl substituents. One such compound, 11,
had significantly improved aqueous solubility and is a selective
and potent OT antagonist. Further work in this area will be re-
ported in due course.
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Scheme 1. Reagents and conditions: (a) MeOH/cH2SO4, 88%; (b) EtI/K2CO3/DMF/rt, 82%; (c) NH2NH2:H2O/MeOH/reflux, 70%; (d) ClCH2COCl/N-methylmorpholine/DCM, 90%;
(e) POCl3 reflux, 68%; (f) KOAc/DMF/rt, 96%; (g) Na2CO3/MeOH/H2O/60 �C/97%; (h) 5-amino-2-methoxypyridine/toluene/p-TsOH/reflux, 69%; (i) CH3SO2Cl/Me3N:HCl/DCM/
TEA, 42%; (j) Na metal/EtOH/50 �C/54%.
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