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Molecules
Orally active arginine

vasopressin-receptor antagonists

Increases in plasma osmolarity or de-

creases in blood volume and/or blood

pressure causes the release of the 

antidiuretic hormone vasopressin from

the posterior pituitary. The hormone

exerts its pharmacological effects

through interaction with two well-char-

acterized receptor subtypes, the vascu-

lar V1a receptor and the renal epithelial

V2 receptor. The hormone arginine

vasopressin plays a key role in the

regulation of sodium chloride balance

in the body. Selective V2-receptor

antagonists might therefore have a role

in the treatment of conditions in which

excess renal absorption of water con-

tributes to fluid retention in diseases

such as congestive heart failure and

liver cirrhosis. 5-Fluoro-2-methyl-N-[4-

(5H-pyrrolo[2,1-c][1,4]benzodiazepin-

10(11H)-ylcarbonyl)-3-chlorophenyl]-

benzamide (1), (VPA985) has been

developed as a nonpeptide vasopressin

antagonist and is currently in Phase II

clinical trials. Aranapakam, V. and

coworkers have recently published two

papers describing novel orally active

arginine vasopressin-receptor antagon-

ists based on the VPA985 template.

The first paper [Bioorg. Med. Chem.

Lett. (1999) 9, 1733–1736] describes the

synthesis and structure–activity relation-

ships of compounds in which the

10,11-dihydro-5H-pyrrolo[2,1-c][1,4]ben-

zodiazepine moiety in VPA985 is 

replaced with the 4,10-dihydro-5H-

thieno[3,2-c][1]benzazepine and 9,10-

dihydro-4H-thieno[2,3-c][1]benzazepine

moieties. In vitro binding studies were

conducted using a murine fibroblast

cell line expressing human V2 receptors

or membrane-bound V1a receptors from

human platelets. In vivo studies moni-

tored urine output from a water-loaded

rat model.

Replacement of the 10,11-dihydro-

5H-pyrrolo[2,1-c][1,4]benzodiazepine

moiety in VPA985 with 9,10-dihydro-

4H-thieno[2,3-c][1]benzazepine gave a

series of derivatives with potent V1a-

and V2-binding affinities. Compound

(2) was found to be a particularly po-

tent (IC50 5 6.8 nM), selective and

orally active V2-receptor antagonist.

The second paper [Bioorg. Med. Chem.

Lett. (1999) 9, 1737–1740] by the same

group describes the synthesis and evalu-

ation of a series of compounds in which

one of the phenyl rings is replaced with

a 3-pyridinyl moiety. In these studies,

in vitro assays were conducted using

receptors isolated from rat liver (V1a)

and rat kidney (V2) while in vivo assays

were conducted as described above.

Replacement of the phenyl ring with

a 3-pyridinyl group provided a series of

compounds with potent V1a- and V2-

receptor activity. Three compounds

were found to have in vitro selectivity

for the V2 receptor over the V1a recep-

tor and good oral activity, the most po-

tent orally active compound in rats

being compound (3) (CL385004).
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Influenza sialidase inhibitor

Influenza affects a vast percentage of

the population each year. Attempts to

vaccinate people against the disease are

limited by the virus’ ability to mutate to

avoid the immune system. At present,

therapeutic intervention is limited to

the treatment of influenza A using

amantadine and rimantadine that act at

the M2 protein ion channel. However,

even the use of these agents is limited

by the emergence of resistant strains.

Influenza is an RNA virus containing

two key surface glycoproteins, sialidase

and hemagglutinin, which are essential

for infection.

The sialidase mediates two main ac-

tivities. Firstly, it controls the release of

the virus from the infected cell surface

by cleavage of a-glycosidic bonds be-

tween the cell surface sialic acids and

the virus. This then prevents viral ag-

gregation and the release of viral prog-

eny from host cells in the respiratory

tract. Secondly, sialidase facilitates viral

mobility through the mucus layer over-

lying the respiratory cells. This surface-

bound enzyme is therefore a potential

therapeutic target for the treatment of

influenza infections.

Atigadda, V.R. and coworkers have

recently described the synthesis of sev-

eral novel aromatic inhibitors of in-

fluenza sialidase based on the lead

compound 4-(N-acetylamino)-3-guani-

dinobenzoic acid (4) (BANA113) [ J.

Med. Chem. (1999) 42, 2332–2343].

Replacement of the N-acetyl group with

a 2-pyrrolidinone ring and subsequent

structure optimization led to the

identification of an inhibitor (5) with an

IC50 of 50 nM against influenza A siali-

dase. Although this inhibitor is 3000-

fold less active against influenza B siali-

dase, it represents the first reported

example of a simple achiral benzoic

acid derivative with potent activity as

an inhibitor of influenza sialidase.

Neuropeptide Y Y
1
-receptor

antagonists

Neuropeptide Y has a role in numerous

physiological regulatory systems includ-

ing regulation of cardiovascular func-

tion, food intake, pain and anxiety

through stimulation of specific recep-

tors. Four receptor subtypes have been

identified in humans that belong to the

seven-transmembrane receptor super-

family. The Y1 receptor is present on

the smooth muscle and has been sug-

gested to mediate long-term vasocon-

striction. In the gastrointestinal tract,

the Y1 receptor appears to inhibit gas-

tric secretion, pancreatic exocrine se-

cretion and gastrointestinal mobility

whilst, in the CNS, this receptor sub-

type appears to have a role in anxiety.

Selective inhibitors of this receptor 

subtype might therefore have uses in

the treatment of a variety of disorders

including congestive heart failure, di-

gestive disorders and obesity.

Murakami, Y. and coworkers have

recently reported the design, synthesis

and evaluation of a novel series of 

potent and selective non-peptide 

neuropeptide Y Y1-receptor antagonists

based on a benzazepine template [ J.

Med. Chem. (1999) 42, 2621–2632].

Substitution and optimization of the

template (6) led to the identification of

the potent subset-selective neuropep-

tide Y Y1-receptor antagonist 3-(3-(ben-

zothiazol-6-yl)ureido)-1-N-(3-(N’-(3-iso-

propylureido))benzyl)-2,3,4,5-tetra-

hydro-1H-1-benzazepin-2-one (7).

This compound competitively inhib-

ited radiolabelled peptide YY binding

to Y1 receptors and inhibited Y1 recep-

tor-mediated increases in cytosolic free

Ca2+ in human neuroblastoma SK-N-MC

cells. Furthermore, this compound re-

duced the Y1 receptor-mediated in-

hibitory effect of peptide YY on gastrin-

induced histamine release from rat

enterochromaffin-like cells. In addition,

this compound showed no affinity for

17 other receptors including the Y2, Y4

and Y5 receptors. Although highly 

potent and selective, several issues re-

lating to the solubility and bioavaila-

bility of these compounds still remain

to be resolved. However, these com-

pounds should provide useful lead

compounds for the future development

of clinically effective NPY Y1-receptor

antagonists.
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