
A METHOD OF AUTOMATICALLY BUILDING A CUSTOMISED
SOFTWARE APPLICATION FOR A SPECIFIC TYPE OF WIRELESS
COMPUTING DEVICE BACKGROUND OF THE INVENTION 1. Field
of the Invention This invention relates to a method of
automatically building a customised software
application for a specific type of wireless computing
device. It provides a way to rapidly and efficiently
deploy functionally rich network-centric applications
to the largest number of wireless computing devices.
2. Definitions The definitions used in this
specification are as follows: Mobile Telephone: A type
of telephone which is connected to the telephone
network via wireless technology through the air rather
than through a physical wire or other physical
connection or form of cable. Mobile Phone, Phone,
Mobile, Mobile Handset o Handset: A type of Mobile
Telephone. Mobile Network: A network which provides
wireless connectivity for Mobile Telephones so that
they can operate and provide functions such as making
telephone calls or accessing network-resident data or
services. Mobile Network Operator (MNO): A company or
organisation which operates a Mobile Network and the
subscribers or users who use Mobile Telephones on that
network. Global Mobile Network or Mobile Phone
Network: The sum of all Mobile Networks operated by
Mobile Network Operators in the world. Wireless
Network: A network which provides wireless
connectivity to client computing devices. Such a
network includes Wi-Fi, WiMAX and the Global Mobile
Network.Server: A networked computing device which
exists to provide networked application services,
features and functions such as information supply,
database search and transactions to one or more client
computing devices which make connection to it and make
requests for services from it. There are generally
many clients to each server and each client is usually
of a smaller size and of smaller computing capability
than the server. Services: The networked computing
services, features and functions which are typically
provided by a Server to one or more network connected
client computing devices. Services include information
supply, database search and transactions. Such
services are architecturally practical to deploy
centrally in the network and typically impractical to
deploy on a client computer due to the client's size
and power. Client: A computing device connected to a
network delivering the features and functions of a
network-centric application to the user or consumer of
the application. The Client typically connects to a
Server and requests Services. Network Application: A
type of application or service that is
network-centric, in that it is delivered by a
combination of software running on a Client performing
the function of the application's interface to the end
user or consumer, supported and complemented by
Services provided by software on a Server which are
accessed by the Client over a network. Wifeless
Computing Device: A type of Client which connects to
the network via a Wireless Network. Such devices
include Mobile Telephones, Personal Digital Assistants
(PDAs), Games Consoles (e.g. Sony PSP) or other
wirelessly network connected client computing devices.
The type of the Wireless Computing Device is further
defined by it's Manufacturer, Make, Version, Operating
System, Firmware Version. Wireless Device or Wireless
Client: A type of Wireless Computing Device. Software
Application: The Client software application which is
to be delivered overthe- air to, or pre-installed on,
the Wireless Computing Device. Software Components:
Individual units of software which form the components
of the Software Application which is being customised
for the Wireless Computer Device and part of the
Device Adaptive Architecture (DAA) software
library.Mobile Content: Digital files and data
representing electronic products used by, consumed,
played, viewed or rendered on Mobile Phones. Examples
include ringtones/ring tunes, wallpapers/pictures,
screensavers/animations, realtones/truetones, full
music downloads, video, SMS & MMS alerts, mobile
games, and many other current and emerging Mobile
Phone consumable entertainment and information
products. Metadata: Individual items of data or
collections of data, potentially hierarchically
related, which describe the attributes or behaviour of
Wireless Computing Devices, Wireless Networks,
Software Components, Network Applications or Mobile
Content. 3. Description of the Prior Art At the time
of -writing there are more Mobile Telephones in the
world than there are personal computers (PCs). The
nature of a Mobile Telephone is that it generally
spends more time switched on and in it's owner's
presence than a PC. These Handsets are increasingly
powerful computers with rich functions and capable
hardware which, given that they are connected to the
world's vast Mobile Networks and through these to the
Internet, provide a very compelling platform to
deliver a significant number of Network Applications
to their users. The Global Mobile Network is one of
the first examples of a network where a vast number of
Wireless Computing Devices with widely different
operating systems and platforms are connected to the
network and can deliver Network Applications. The PC
dominated Internet network differs significantly from
the Global Mobile Network because there are a much
smaller number of Client operating systems and
platform variants. Even though the Clients on the
Internet are extremely powerful computing devices they
are predominantly similar to each other given the
dominance of a small number of operating systems from
companies such as Microsoft and Apple. The effect of
this is that if one builds the Client component of a
Network Application for the PC Internet on just
Microsoft Windows, or perhaps the next one or two most
prevalent Client architectures, then one can deploy a
similarly behaving Network Application across a very
high percentage of existing devices and therefore have
a technically and potentially commercially viable
product. Moreover in the PC Internet world it is
possible to target similar groups of users very
effectively by choosing to build the Client part of
aNetwork Application using a particular operating
system or platform. For example if one were to build a
Network Application for Financial Directors of
companies the vast majority of these could be
supported by building Client software compatible with
Microsoft Windows. The same is not true of the Global
Mobile Network. There are very many more Wireless
Client operating systems and platform variants than
exist on the PC Internet. As a consequence of this and
also because of the extremely fast rate of development
of functional enhancements and feature additions to
Mobile Phones, the devices vary a lot more in their
behaviour as do the operating systems and platforms
used to access and control this behaviour. In addition
to this it is not feasible to identify and target a
group of users by their role who use the same or very
similar Wireless Devices. Generally speaking, the more
Wireless Clients a Network Application can operate on,
the greater the financial opportunity for the provider
of the application as more customers can be reached.
For this reason it is particularly interesting to
providers of such Network Applications to be able to
deploy software on the most Clients possible. 



Network Applications and services are commonplace in
the networked PC world, and represent very big
business opportunities due to the size of the Internet
and thus the potential number of users. There are a
small number of ways in which the software
implementing the Client part of an application is
currently architected. These are as follows: 1.
'Custom Built Applications' End user computer devices
(e.g. PCs) which can act as Clients to a Network
Application generally provide a platform on which
software programs can be run. These platforms are
typically the computer's operating system (e.g.
Microsoft Windows, Linux, Mac OS, Unix, etc) or a
platform layer on top of the operating system which
allows software programs to be run (e.g. Java). Custom
Built Applications are built from software which can
be run on one of these platforms. The software in the
application makes calls to theplatform and the
platform in turn performs a service for the
application (e.g. drawing a window or sending
information across the network). These platforms
typically have a very rich set of features which are
available to the Custom Built Application, in fact
they normally offer all the features and facilities of
the computer. As such Custom Built Applications can
provide very rich user interfaces, wide-ranging
functionality and can normally do anything that the
Client is capable of. Examples of such applications
(though not so network focused) are the well known
Microsoft Office tools such as Word, Excel and
PowerPoint. Due to the dominance of PC platforms, such
as Microsoft Windows, it is possible to develop a
Custom Built Application and have it run successfully
on many of the world's PCs. However, if the
application is required to run on more than one
platform a port of the application is required to that
platform or if the platform is significantly different
a full rewrite of the application is required. Porting
and rewriting applications is a very significant and
costly engineering exercise, the effort required
increases with each additional feature in the
application. In summary, Custom Built Applications
provide the richest possible feature set and best
interface for the end user experience but these
applications are only viable on a relatively small
number of platforms due to the engineering effort
required to port from one platform to another. The
problem with this approach is that it cannot run on a
new Client platform unless the Client part of the
Network Application has been fully ported to the new
Client platform. This is fine in the PC world where
there is little requirement to port applications and
in any case there are few Client platforms and very
few new Client platforms, but the Global Mobile
Network presents an problem of immense complexity by
comparison with its myriad existing operating systems
and types of Wireless Device and a constant flow of
new Client devices coming into the market at an
unprecedented rate. 2. WorldWide WebApplications'The
World Wide Web (WWW) was originally designed as a
network-based interdocument referencing and navigation
system which allowed users to browse between links
from one document to another potentially on different
machines, potentially on different sides of the world.
This technology was facilitated by a standard mark-up
language in which documents were written, called
hyper-text mark-up language (HTML), and the HTML
browser. HTML browsers are software applications which
run on a user's Client displaying HTML documents and
allowing navigation between documents using HTML
hyper-text links. The technology became very popular
because HTML browsers were soon written for most
client computers. This meant that all networked
computer users had access to the same ever extending
world-wide library of information and documents. It
also meant that people who wished to publish
information need only mark-up the document once in
HTML to have it accessible by the vast majority of
networked computers in the world. As time went on,
users demanded more and more from this WWW technology
and many more features were added. New features
included the ability to add small amounts of software
embedded into the pages being displayed (applets and
scripts) which in turn allowed more functional
applications to be built taking advantage of more of
the Client's capabilities. Other features included
forms for data collection and submission across the
network of data collected to software Services
resident on Servers. The end result was that quite
capable Network Applications could be deployed on a
WWW Server and the vast majority of the world's Client
computers using browsers were able to access and
operate the application. This represented an opposite
extreme to the Custom Built Application in that
although WWW Applications could not be used to build
an application as functionality rich on the Client, it
would however run on the majority of the world's PC
Client computers without having to be ported to each
different platform. The compromise inherent in this
type ofWWW Application is that the HTML browser is the
platform through which the Client part of the Network
Application accesses the capabilities of the Client.
However the HTML browser has access to significantly
lessfeatures and commonly significantly less powerful
features of the Client operating system. In
consequence the range of features which can be
implemented in a WWW Application are fewer and less
rich than a Custom Built Application. In addition
because HTML is a standard to be commonly interpreted
by all HTML browsers, the features available to a WWW
Application are the features which are common to all
Client platforms. This presents a problem in the
Wireless Mobile Network where the features of Mobile
Clients are evolving so rapidly that not only are they
not common but it is desirable to deploy Network
Applications which use features that are not common
across different Wireless Devices including the newest
features. There are methods by which WWW Applications
can deploy richer features and more advanced Client
specific application code, for example by embedding
Microsoft ActiveX or Java code. This has the effect of
making the application a combination of a WWW
Application and a Custom Built Application or a WWW
Application and a Write Once, Run Anywhere Application
(depending on the nature of the embedded code) and
have the combined issues and limitations of two of
these types of application. 3. Write Once, Run
Anywhere Applications' Write Once, Run Anywhere
Applications are meant to provide the best features
from the worlds of Custom Built Applications and WWW
Applications. As their name suggests, the application
is defined only once yet the same consistent and
functionally rich application will run on many
platforms without having to port the application. This
is achieved in one of two ways: i) rtual Machines' A
Virtual Machine is an intermediary software platform
which sits on a Client's own platform (e.g. operating
system) and runs the Write Once, Run Anywhere
Application. This is achieved because the application
software is able to be read line by line by the
Virtual Machine and the instructions are interpreted
on-the-fly into corresponding native calls to the
Client's platform. The end result of this approach is
that if a Virtual Machine is written for every
significantClient platform then one is able to develop
a single computer program compatible with the Virtual
Machine which can produce a user experience much
functionally richer than a WWW Application (as there
is access to more of the Client's platform features)
without having to port the application to each Client
platform. An example of this technology is Sun
Microsystems Java. 



The problem with this approach is that if the Client
software has any internal complexity (e.g. is
scientific in nature, makes use of software threads,
has near-real-time graphics or any other real-time
properties) then a like performance of the application
becomes much more difficult to ensure across multiple
different types of Clients. This is the reason that a
mobile Java Game never runs on all Java Clients but
only a small subset which has been specifically tested
by the originator of the game to ensure that the user
experience remains the same. This is why programmers
often say "Write Once, Debug Everywhere". This problem
can never be obviated using the Virtual Machine
technique. ii) 'Pseudo Code Compilers' Pseudo Code
Compilers achieve a similar outcome using a different
method. Similar to Virtual Machines, the software
representing the application is written once and is
represented in a high level form which can be
interpreted by other software. However rather than
deploying a Virtual Machine platform on every target
Client which interprets the application code
on-the-fly, before the application code is sent to the
Client a compiler reads through the application and
builds (compiles) a native application which will run
directly on the Client's operating system platform.
This way a single representation of a rich featured
application can be developed and it can be run on any
Client for which a compiler exists. An example of such
a system is Sybase's PowerBuilder (which incidentally
can also implement a version of the Virtual Machine
architecture using it's 'P-Code' technology). The
problem with both these approaches are identical to
that of Custom Built Applications, except that in
these cases it is the compiler or the interpreter
which must be re-written for every target Client
platform. Similarly, that presents no great problem in
the PC world where there are few operating systems but
it presents an almostinsurmountable hurdle in the
Mobile Network world where you cannot deliver an
application unless you can first deliver the compiler
or the interpreter. It's an inescapable catch-22. In
summary of these three methods, PC Network
Applications can be developed as:  Custom Built
Applications if you want rich features and functions
but only want it to run on a small number of types of
Client platform, or  WWW Applications if you want to
define them once, have them run everywhere but are
happy to live with a limited user experience, or
Write Once, Run Anywhere Applications if you want to
define them once and have them run on many platforms.
In the world of Mobile Phones the environment is
significantly different. The major differences are as
follows:  There are many more Mobile Devices in use
connected to many different Mobile Networks.  There
are significantly more manufacturers of Mobile Phones
each with potentially multiple Client platforms
resulting in many more varieties of Client platforms
on which applications need to run.  The capabilities
of Mobile Phones change very rapidly as more and more
features are added. The end result is that two
different Mobile Phones can have very different
capabilities, quite unlike PC Clients which tend to be
very similar. In order to maximise the financial
potential of a Network Application delivered using
Mobile Phone technology the requirements are:  Enable
the application to run on as many Mobile Devices as
possible;  Enable the application to be rapidly
commissioned onto new Phones as they are released;
Enable the application to take advantage of the best
and most appropriate features of each Mobile Device,
as opposed to just running the same application
definition everywhere.Most of the world's Mobile
Phones do have a Wireless Application Protocol (WAP)
or eXtended HTML (xHTML) browser installed. These
browsers and associated document based mark-up
languages are directly comparable to the architecture
of the WWW Application. Using this Mobile Phone
technology it is possible to develop a Network
Application which will run on nearly all the world's
Handsets. The problem is that, similar to the
restrictions ofWWW Applications, WAP & xHTML can only
utilise a very small subset of each Mobile Phone's
capabilities. It is not possible to develop the most
functionally rich user experience using these
technologies as they don't have access to the most
advanced features of the Phone. A significant
proportion of Mobile Phones now come with a Client
platform onto which applications can be deployed. Most
significantly these include Java (or Java 2 Mobile
Edition -J2ME), Symbian and Brew. Java is the most
widely adopted of these technologies but, like Symbian
and Brew, applications built with the technology still
have serious issues and limitations. There are nearly
two billion instances of thousands of different types
of Phones on hundreds of different Mobile Networks.
This presents the Java platform and Client application
building in general with the following problems:
Different Phones have different versions of Java.
Different Phones have different Java bugs.  Different
Phones have different parts of the Java platform
implemented.  Every Phone has many different releases
of operating system and firmware which means there are
behavioural differences on Phones of the same type of
a different age.  The same Phone can exist with
several identities (for example, MNO branded version
of Phones).  Every Phone has different physical
characteristics like screen size, number of pixels,
colour depth, keyboard controls, soft-key
characteristics etc.  Every Phone has different
computing capabilities like processor speed and memory
size.  Every Phone has a different set of media files
and formats that can be shown via Java (e.g. audio,
pictures, video, animations, etc). Sometimes these are
different from the formats that the Phone lets the
user use in native Phone applications, such as setting
a screen wallpaper. Every Phone has different software
limitations (two Phones may have the same amount of
memory but they allow an application to use different
amounts).  Every Phone has a different set of media
files and formats that the Phone's operating system
can handle and these are potentially different from
those that can be handled byJava or the platform which
runs the application on the Phone.  Phones handle
their network connection in many different ways, the
technologies are different, the settings are
different, the user prompts are different, the way
settings are sent and handled by the Phone are
different, the way connections are managed can be
different.  Different Phones have different networking
capabilities and handling (e.g. CSD, GPRS, 2G, 2.5G,
3G, WAP, SMS, Bluetooth, Infrared, Wi-Fi, WiMAX etc)
This means that although software language
consolidation platforms like Java can be available on
a very large proportion of the world's Phones and
provide a useful programming language for deploying
applications that can use the advanced features of a
Phone to produce a rich user experience, in practice
every different Phone requires a custom built
application to navigate and alleviate their many
differences. 



There is no previously existing technology, platform
or method that has ever had to meet the challenge of
rapidly and efficiently delivering the most
functionally rich applications to the most Wireless
Computing Devices optimised for each device. Because
all Phones differ in these ways to some degree the
only way to deliver an application using the most
advanced features of each Phone to the most Phones is
to deliver a custom built application for each
different Handset. If one used a traditional approach
to this problem, whichever approach was used, the net
result would be an inordinate and unmanageable amount
of porting. This would end up with a new "stream" of
code used to build the application for each new Phone.
This is very expensive and maintenance becomes more
and more difficult the more streams of source code you
add. The net result is that it is prohibitively
expensive to build an application where the source
code for the application has been tuned for each
device. It's clear that a new approach is
needed.SUMMARY OF THE INVENTION A customised software
application can be built for a specific type of
Wireless Computing Device by (a) automatically
determining attributes of that type of Wireless
Computing Device; (b) automatically determining which
Software Components from a library of Software
Components are compatible with that type of Wireless
Computing Device based on values of the attributes
determined in (a); and (c) automatically combining the
compatible Software Components together to generate a
customised build of the application, compatible for
that type of Wireless Computing Device. The attributes
can be metadata. This approach enables rich Network
Applications to be automatically built for Wireless
Computing Devices of a wide variety of types. The
implementation of this invention called the Device
Adaptive Architecture (DAA) satisfies the requirements
to maximise the utility and financial potential of
delivering Software Applications to Wireless Computing
Devices using Mobile Phone technology because it:
Enables the Software Application to run on as many
Mobile Devices as possible;  Enables the Software
Application to be rapidly commissioned onto new Phones
as they are released;  Enables the Software
Application to take advantage of the best and most
appropriate features of each Mobile Device, as opposed
to just running the same Software Application
definition everywhere. Further details and aspects are
defined in the appended Claims.DETAILED DESCRIPTION
The present invention will be described with reference
to the Device Adaptive Architecture implementation.
The principles of the DAA solution to the challenge of
building a platform for deploying the most
functionally rich Network Applications to the largest
number of Wireless Client Devices in the most
efficient manner are:  Every Handset needs a unique"
application to maximise the user experience.  The
differences between Phones capabilities and features
are described and hence represented predominantly in
Metadata, not in software. Examples of the Metadata
collected for each Handset during the Handset
commissioning process can be found in Appendix
1-Handset Metadata. Examples are also provided of how
this Metadata varies from device to device.  The
reference point for the differences between each phone
is the Metadata used to represent that Phone (see
Appendix 1 - Handset Metadata). Even though this
Metadata is eventually utilised to choose individual
Software Components which are used to form the
Software Application, the reference point is the
Metadata for that Phone as the Software Application
can be deleted and rebuilt.  The Software Application
for a particular Handset is built automatically by the
Device Adaptive Architecture software using on the one
hand the Metadata used to describe the unique
capabilities and idiosyncrasies of the device (see
Appendix 1- Handset Metadata), and on the other hand
the Metadata used to describe a library of Software
Components that can be compiled dynamically into an
application suitable for that device (see Appendix 2 -
Handset Software Component library). The Software
Component library is full of small software
components, as opposed to larger less granular units.
Each Software Component could be selected to form part
of the Software Application based on the Metadata
describing the function and method of configuring each
Software Component and the Metadata describing the
attributes of the device. See Appendix 3 - Examples of
Mapping Handset Metadata to Software Components.  A
rapid method by -which the Metadata describing the
unique nature of each Handset, used to build the
customised Software Application for that Handset, can
be added to the platform. If a Handset is commissioned
using a combinationof existing Software Components
without any modification required then that is
achieved by configuring the Handset Metadata alone. If
new or existing software code needs engineering then
new or existing Software Components with associated
descriptive Metadata will be added or altered in the
library.  A rapid method by which new or existing
Software Components can be added to or modified in the
library when a Handset is discovered which implements
functionality using methods and technologies which are
not yet available in the library. A new or modified
Software Component can be quickly added by placing the
new file containing the software in the file system of
the library. This is supplemented by Metadata
describing the conditions in which the Software
Component is used or the way in which it is configured
for use inside the build of a Software Application.
An additional Metadata and mark-up syntax on top of
this which allows many different Network Applications
to be deployed to this newly supported Handset with
the minimum amount of Handset specific software
developed. See Appendix 4-End User Application
Metadata and Mark-up.  The ability to update the
Software Application dynamically on the Phone after
install.  The ability for the Client to report its
status and key parameters to the Server to allow for
further user specific tuning. For example the Software
Application can run tests to determine the Client's
current available persistent and dynamic heap memory
space available which could influence the size of any
deck updates made to the Client's Software Application
so as to avoid overrunning maximum memory size
permitted.  The archiving of every unique instance of
the Software Application. The first thing to do to
support a new Handset is to acquire the Handset for
the purposes of commissioning. A simple generic test
application is downloaded to the Handset which
identifies the core packages available on the Handset
platform. Using this information a test application
aligned with the Handset's capabilities is dynamically
selected. This test application is downloaded to the
Handset to electronically investigate the capabilities
and features of the Handset and also include tests of
historic bugs which were found on other Phones. This
test application accumulates the results of it's tests
as a set of Metadata representing many of the Phone's
attributes and idiosyncrasies. ThisMetadata is then
written into a data store and related to that type and
build of Phone (see Appendix 1-Handset Metadata). 



Manual inspection and testing of the various Handset
capabilities and idiosyncrasies is then carried out,
the results of which are similarly stored in the data
store against the Handset supplementing the initial
data set from the test application. Once all
information has been retrieved and all initial tests
completed there is enough data to potentially use the
platform to build a custom built Software Application
for this new Handset. Various other Handset specific
information which is not used in the build of the
Software Application for that Handset is also
collected. This information is collected for use in
systems supporting the operation of Software
Applications built for this Handset. For example the
location of where network settings are stored on a
particular Handset is recorded so that the user can be
helped with Handset specific guidance at the
appropriate point in the appEcation. See 'User
Assistance Properties' in Appendix 1 - Handset
Metadata. At the heart of the Device Adaptive
Architecture (DAA) is the engine which dynamically
builds a Software Application for each Handset, or
potentially Handset/Mobile Network combination. The
DAA reads the Metadata representing the capabilities
of a Handset then cross-references these capabilities
with the Metadata describing the capabilities and
configuration options of the Software Components in
the library, see Appendix 3 - Examples of Mapping
Handset Metadata to Software Components. The DAA then
combines the selected Software Components configured
in the manner required into a Client Software
Application custom generated for that Handset and
potentially Mobile Network combination. This then
represents a Software Application customised for this
particular Handset which is actually a platform for
executing applications rather than a functional end
user application itself. In other words this exercise
has dynamically and automatically built an application
execution platform which is downloaded to the Handset
and requires an application, itself defined in
Metadata, to actually implement an end user
application or service, see Appendix 4 - End User
Application Metadata and Mark-up. ThisMetadata
describing the application is then added to the
generated application execution platform software and
the end result is a software program which when
installed and run on the Handset implements the end
user application. Each time an Software Application is
built for a particular Handset an instance of this
application is stored in the archive of builds. The
archive contains 100s of different builds for each
version of the Software Application as an historic
record. Historical builds can also be reproduced at
anytime by simply re-running the DAA's dynamic build
process using the Handset Metadata and the Software
Component versions and associated Metadata valid at
that time. This candidate Software Application build
then goes through a human based system testing process
to confirm that the application operates correctly on
the new Handset. This sometimes results in full
success, sometimes it results in a requirement to
change the Handset Metadata, rebuild the application
and retest and sometimes it results in some of the
Software Components having to go into engineering for
maintenance or new Software Components to be built
followed by rebuild of the application and subsequent
retest. Ultimately a fully functioning Software
Application is available for this Handset and when it
has passed the system test it is then promoted to the
production system for live use by end users. The
particular Mobile Network to which a Handset is
connected can also influence the build of the
application for that Handset. Understanding MNOs and
their network configurations in detail is just as
important to the DAA as understanding the Handsets in
detail, so that the correct build for an MNO can be
delivered to the Handset if required. See Appendix 5 -
Network Operator Metadata for details. When a user's
device connects to the system to request the download
of a Software Application over the network the Handset
informs the system of its User Agent Profile (UAProf).
This describes the phone manufacturer, model and
firmware. Sometimes the Software Application required
by a Handset has to also be customised to the Mobile
Network on which the user is connected, sometimes even
the payment contract they have with the MNO (e.g.
pre-pay or monthly contract). In this situation the
MobileNetwork on which the Handset is connected is
detected either by the MNO information found inside
the requesting SMS, the route the SMS came through,
the IP address of the MNO gateway through which the
request is being made, via an MNO core network lookup
(e.g. SS7/HLR if available), Phone number (MSISDN)
lookup against MNO number range assignations and
ported number databases or by simply asking the user
in the screens prior to download. The system uses the
most reliable method made available to it. The UAProf,
potentially combined with details of the MNO and
payment contract type, is the key to choosing the
correct, previously generated application to be
presented for download by the connected Handset. For
the purposes of implementing end user billing or end
user tracking, and potentially end user support, it is
important to be able to uniquely and separately
identify every instance of a Software Application
downloaded by every Handset and the Mobile Telephone
Number (MSISDN) of the Handset which that Software
Application instance is installed on. In order to do
this the DAA builds a unique reference number into the
Software Application before or at the time of the
download. This reference number is related in the
Server data store to the user's MSISDN which was
acquired from the end user whilst they were requesting
the Software Application (e.g. from the SMS requesting
the application or the MSISDN collected on the web
form, etc). When the now Clientresident Software
Application subsequently makes a request for Services
from the Server it automatically provides the unique
Software Application instance ID. Should the MSISDN be
required then the unique instance ID can be used to
look it up. We have discussed how a Software
Application automatically generated by the DAA is
custom built for each Mobile Telephone as identified
by manufacturer, device type and potentially firmware
(embedded device software) version or Mobile Network
to which the device is connected. When a device
connects to the Server for the purpose of acquiring a
Software Application the Server determines these
variable attributes and selects the application
appropriate for this Phone. However there are
significant commercial opportunities associated with
having such Software Applications pre-installed on
users' Phones such that they are present on the Mobile
Device at the time users acquire their Handset.There
are typically two places where applications can be
pre-installed on a Mobile Phone before the user
acquires the Phone. The first is in the manufacturing
of the device by its vendor (or manufacturing
subcontractors). The second is at a device
configuring/provisioning facility in the supply chain
to the end user (either a Mobile Phone distributor or
retailer). In either of these situations the Mobile
Phone is, or can be, at some point connected to
equipment -which provisions (controls the setup of)
the Mobile Telephone. At this point our systems
interface with that provisioning equipment such that
it has access to versions of any Software Application
which is to be pre-installed on the Handset. In this
way the appropriate Software Application will be made
available to the provisioning equipment to enable it
to be placed on the Mobile Device. However since the
application installed on the Handset might not be able
to access the MSISDN of the Mobile Phone, this is
different to providing an unique Software Application
to every single device with an inbuilt unique instance
ID reference inside the application which 



can be transmitted back to the server and there
related to the user's MSISDN for the purpose of
billing (for example). Instead the application will be
common to all Mobile Phones which share the same
vendor, model, firmware and potentially Mobile Network
to which they are/will be connected. Therefore this
relationship to MSISDN needs to be made
retrospectively after the Software Application has
been installed on the Mobile Phone. This is done as
follows: 1. The Software Application specific to the
Mobile Phone/Network combination is pre-installed on
the Phone by interfacing with the Mobile Telephone
provisioning equipment and supplying it with all the
Software Application builds it needs and the
vendor/model/ firmware/network information relating to
each Software Application version so that the correct
one can be chosen and installed; 2. The Mobile Phone
is acquired by an end user; 3. The end user turns on
the device, discovers the Software Application and
starts it;4. When the Software Application connects to
the Server it describes itself as a preinstalled
application (by making a request with no associated
application instance ID) and presents the information
relating to the attributes which were used in the
selection of this Software Application for this device
(e.g. phone vendor/model/f rmware/network). 5. This
information is enough to allow the Server to create an
instance record, with an associated unique ID, for
this Software Application and to assign this unique
reference to this instance of the Software
Application. The unique ID is passed back to the
Software Application over the network and the
application stores this ID locally and presents it on
all subsequent Server Service requests (just as if it
had been built into the Software Application in the
first place). 6. The Server is also able to determine,
from the data initially presented above, what the
appropriate content types are for this device so that
content applications can deliver the correct type and
format of Mobile Content for the Handset. 7. The end
user can thus use all parts of the Software
Application that are available without the system
requiring the phone's MSISDN. 8. If the user accesses
part of a Software Application that requires the
MSISDN and the MSISDN is accessible to the Software
Application, then it is read and sent to the Server as
part of the request for the Service. It will then be
written into the . database of the Server where it
will be related to the application reference ID. It
will therefore not be required to be sent from the
Software Application again. 9. If the user accesses
part of a Software Application that requires the
MSISDN and the MSISDN is not accessible to the
Software Application then depending on the
capabilities of the Software Application in
combination with the Handset the following will
happen: a) If the Handset provides the Software
Application with the ability to send an SMS, then an
SMS will be sent to the Server containing the unique
instance ID of the Software Application. This SMS is
received by the Server and enables the Server to
associate the unique application instance ID with the
MSISDN it determined from the incoming SMS. b) I f the
method the Software Application uses to connect to the
Mobile Network allows the forwarding of the MSISDN to
the Server (e.g. via special modems which place the
connecting MSISDN on the requestheaders, or via MNO
communications gateways which can provide the MSISDN
in the header of the communication) then this can be
used by the Server to detect the MSISDN and have the
association made between the MSISDN and the
application instance ID in the Server's database. c)
If neither a) nor b) is available then the Software
Application has to ask the user to manually enter
their MSISDN into the application's user interface.
This is then done and sent to the Server. The Server
can then associate this Software Application's MSISDN
with the application's unique instance ID. I f this
method is used there might be an extra step taken by
the Server to ensure security or MSISDN accuracy such
as sending back to the entered MSISDN a PIN number
which the user needs to enter into the Software
Application to unlock any purchasing features.
Software Applications built using this Device Adaptive
Architecture appear very responsive to the end user.
The reason for this is that the Metadata and mark-up
language used to define the end user application (see
Appendix 4 - End User Application Metadata and
Mark-up) is stored locally on the Client in the
Software Application as data. This means that the
application execution platform generated for this
Client by the DAA uses this local resource to run the
end user application and thus the speedy appearance.
Software Applications which display lists of content
such as news or ringtones can utilise this facility to
cache their content structures inside the end user
application Metadata definition. This means that when
the application is run by the end user it will appear
very fast because it doesn't need to connect to the
Server to access the list of content. The Client
Software Application is able to request an update to
any element of the Metadata representing the end user
application, meaning that the application is
completely updatable over-the-air. This ranges from a
simple request to update a list of content in one
menu, a request to update all the content in the end
user application or to update the entire definition of
the end user application itself, effectively
potentially changing the entire nature of the Software
Application.The end user application is packaged in
data files or decks that define the menus, sub menus,
look & feel elements, screens layouts and any content
references in the application. Screens are defined in
XML using XML references to resources and content in
those screens. The screen definitions are stored with
the content and presentation resources and converted
to binary for packing with the Software Application.
Decks can be referred to from other decks. I f the
deck referred to is required but is not on the Client
it will be requested from the Server. Each deck is
loaded from a data stream that is either a file stored
in the Software Application, a record stored in local
memory or a file streamed from the Server. Each deck
or item in a deck has an optional expiry date such
that it can be expired and a fresh version downloaded
from the Server instead of the local deck being used.
This is effective for implementing features like
charts or daily changing news. Whenever a user uses
part of an end user application that utilises a deck
where an expiration date is set and passed, the update
mechanism from the Server runs. There are different
types of deck used to store different data depending
on the frequency of expected update, and the space
available in each location on the Handset. Items in a
more dynamic deck can override those in a less dynamic
deck. (For example configuration in the system deck
stored in the application can be superseded by later
changes applied to the deck streamed from the Server).
The Server also has the ability to override any deck
in the application, this can be performed when a
Software Application makes a connection to the Server.
This effects Server push end user application
refreshing or updating. The Server will provide an
update to the element by referencing the element on
the Client and providing the new element. 



Where a Software Application connects to the Server
via the network to download a resource and there is a
wait whilst that resource is downloaded, the Client
application can display animations and progress bars.
The animations are for the purpose of providing some
entertainment for the eyes and reducing the perceived
wait. The progress bar provides some indication of the
progress. Where there are no animation libraries on
the Client platform these libraries are provided in
the Software Application. They are builtusing the
ability of the Client platform to deploy using X/Y
coordinates full or partial pictures to parts of the
Client's screen. When combined with timing between
these image plots the affect is one of animation.
Included as part of the Metadata recorded against
Handsets and Mobile Networks is information pertaining
to the appropriate network connection settings for a
particular Mobile Network, the mechanism for
delivering these network settings over-the-air to a
Handset and the likelihood of whether that Handset/MNO
combination is likely to require settings. Using this
information the platform is able to automatically
attempt to provision communications settings to the
Handset when it appears that they are not present or
offer the end user to opportunity to initiate sending
settings to themselves. It can also provide
instructions on any additional manual configuration
that the settings require from the end user once they
have been delivered. All requests made by the Client
Software Application to the Server are recorded in an
audit trail on the Server. All actions on the Client
Software Application marked in the end user
application Metadata definition as requiring tracking
are communicated to the Server for the similar
purposes of recording in the audit trail. This means
that very sophisticated customer relationship
management can be effected because of the rich data
collected about customer usage. For example this very
rich usage data can be viewed as a set of system
operations key performance indicators. All errors in
the Client application are recorded by the Client
Software Application and passed to the Server at the
next opportunity when the Client successfully
communicates with the Server. This allows for a
detailed picture to be built up of how the Client
Software Application is performing in the general
Handset populace, and can be used to look for trends
in any sensitivities Handsets present. This
information can also be used to identify specific
newly released Handset firmware versions which have
introduced a bug which needs handling with an
adjustment of the Handset Metadata. The system
includes a full service management suite of graphical
tools which allows Omnifone's partners to manage their
own systems. These tools are windows on the various
configurable Metadata controlling an end user
application. Simply by changingthe Metadata elements
of the service, e.g. application flow or content
structure, the nature of the application can be
changed. All interaction between the Client and the
Server are recorded and the system therefore knows the
entire volume of data traffic passing between the
Client and Server. This is relevant when network data
usage has a cost associated and we can work out what
the usage level has been and subsequently what the
costs should be given that we have a total number of
bytes transmitted to and from the Server by any
Software Application. The Server monitors for the use
of new Phones against the system that have not yet
been seen by the system. I f a new Handset attempts to
download a Software Application but the platform
cannot find a match, the system will notify the System
Administrator. In addition a count will be kept of
requests from each device like this so that the System
Administrator can see which devices are the most
important to commission next based on number of
potential users. The Server implements a 'Send to a
Friend' feature that can be easily added to a Client
Software Application. When used, it displays a Send to
a Friend option on the Handset's menu. When selected
the user can enter a friend's MSISDN, sometimes via
their Phone's address book if allowed, and an optional
greeting. The utility tells the Server to send the
application to the specified friend. This is done
using a technique like WAP push or MMS. The Software
Application allows the display of advertising messages
broadcast to the user base of an existing end user
application allowing all or a subset of users to be
targeted for receiving advertising messages via the
Software Application. The advertising message is a
message which is delivered as a Server push and is
splashed on the appropriate screens. This is
facilitated by the flexibility described as available
to the Server for changing the end user application by
effecting a Server push. DAA is not just appropriate
to delivering applications to Mobile Phones (or indeed
Wireless Computing Devices). It is appropriate to
situations where an application is required to be
built for and delivered to a large number of Client
computing devices (including non-Wireless Client
computing devices), where: The application required is
similar for all devices;  There are many differences
between many of the devices but they are fundamentally
similar and the differences between the Clients can be
described in Metadata and used by the Device Adaptive
Architecture to build the application;  The
application to be deployed benefits from being able to
understand the differences between devices and
provides the best possible functionality and features
for the each device;  The application should be
described/represented once or as few times as possible
and the Metadata representing the device
characteristics is used to build the custom
applications required by each device rather than the
differences required by the application for each
device being described in each version of the
application arrived at by a traditional porting
exercise.Appendix 1-Handset Metadata This section
contains details of the type of Metadata collected for
each Handset during the Handset commissioning phase.
The Metadata is grouped logically and described.
Various examples are provided of how the values of the
Metadata can vary from device to device. The Metadata
collected to enable the commissioning of a Handset and
the subsequent delivery of a rich application to
Handsets is subject to constant change. This is due to
new features and functions being released in Handsets
and the consequential need to continually evolve the
Metadata collected from the Handsets. Device
Identification Market InformationNetwork Configuration
Physical CharacteristicsNetwork Configuration
Media/Content Capabilities Media content types
supported by Java e.g. audio types, pictures types and
size, etc. Media content types supported by phone e.g.
audio types, pictures types and size, etc. Media
content type limitations for Java (image size, max
number of channels, max file size, specific form of
content type, such as MMF version, image file type,
etc) Media content type limitations for phone (image
size, max number of channels, max file size, specific
form of content type, such as MMF version, image file
type, etc) HTTP ConnectionSMS Communications TavaAPIs
& LibrariesJava Application Security User Interface
Capabilities Miscellaneous Capabilities
device.build.system.explicit.garbage.collectio Give
hints toJVM to help it with memoryUser Assistance
Properties 



Properties used for providing user assistance
throughout the platform.OXADIAZOLE DERIVATIVEAS DGAT
INHIBITORS The present invention relates to compounds
which inhibit acetyl CoA(acetyl coenzyme
A):diacylglycerol acyltransferase (DGATl) activity,
processes for their preparation, pharmaceutical
compositions containing them as the active ingredient,
methods for the treatment of disease states associated
with DGATl activity, to their use as medicaments and
to their use in the manufacture of medicaments for use
in the inhibition of DGATl in warm-blooded animals
such as humans. In particular this invention relates
to compounds useful for the treatment of type II
diabetes, insulin resistance, impaired glucose
tolerance and obesity in warm-blooded animals such as
humans, more particularly to the use of these
compounds in the manufacture of medicaments for use in
the treatment of type II diabetes, insulin resistance,
impaired glucose tolerance and obesity in warm-blooded
animals such as humans. Acyl CoA:diacylglycerol
acyltransferase (DGAT) is found in the microsomal
fraction of cells. It catalyzes the final reaction in
the glycerol phosphate pathway, considered to be the
main pathway of triglyceride synthesis in cells by
facilitating the joining of a diacylglycerol with a
fatty acyl CoA, resulting in the formation of
triglyceride. Although it is unclear whether DGAT is
rate-limiting for triglyceride synthesis, it catalyzes
the only step in the pathway that is committed to
producing this type of molecule [Lehner & Kuksis
(1996) Biosynthesis of triacylglycerols. Prog. Lipid
Res. 35: 169-201]. Two DGAT genes have been cloned and
characterised. Both of the encoded proteins catalyse
the same reaction although they share no sequence
homology. The DGATl gene was identified from sequence
database searches because of its similarity to acyl
CoAxholesterol acyltransferase (ACAT) genes. [Cases
etal (1998) Identification of a gene encoding an acyl
CoA:diacylglycerol acyltransferase, a key enzyme in
triacylglycerol synthesis. Proc. Natl. Acad. Sci. USA
95: 13018-13023]. DGATl activity has been found in
many mammalian tissues, including adipocytes. Because
of the previous lack of molecular probes, little is
known about the regulation of DGATl. DGATl is known to
be significantly up-regulated during adipocyte
differentiation. Studies in gene knockout mice has
indicated that modulators of the activity of DGATl
would be of value in the treatment of type II diabetes
and obesity. DGATlknockout {Dgatl 1 ) mice, are viable
and capable of synthesizing triglycerides, as
evidenced by normal fasting serum triglyceride levels
and normal adipose tissue composition. Dgatl 1 mice
have less adipose tissue than wild-type mice at
baseline and are resistant to diet-induced obesity.
Metabolic rate is -20% higher in Dgatl 1 mice than in
wild-type mice on both regular and high-fat diets
[Smith et al (2000) Obesity resistance and multiple
mechanisms of triglyceride synthesis in mice lacking
DGAT. Nature Genetics 25: 87-90]. Increased physical
activity in Dgatl 1 mice partially accounts for their
increased energy expenditure. The Dgatl 1 mice also
exhibit increased insulin sensitivity and a 20%
increase in glucose disposal rate. Leptin levels are
50% decreased in the Dgatl mice in line with the 50%
decrease in fat mass. When Dgatl 1 mice are crossed
with ob/ob mice, these mice exhibit the ob/ob
phenotype [Chen et al (2002) Increased insulin and
leptin sensitivity in mice lacking acyl
CoA:diacylglycerol acyltransferase J. Clin. Invest.
109:1049-1055] indicating that the Dgatl phenotype
requires an intact leptin pathway. When Dgatl mice are
crossed with Agouti mice a decrease in body weight is
seen with normal glucose levels and 70% reduced
insulin levels compared to wild type, agouti or ob/ob/
Dgatl 1 mice. .Transplantation of adipose tissue from
Dgatl mice to wild type mice confers resistance to
diet-induced obesity and improved glucose metabolism
in these mice [Chen et al (2003) Obesity resistance
and enhanced glucose metabolism in mice transplanted
with white adipose tissue lacking acyl
CoA:diacylglycerol acyltransferase J . Clin. Invest. I
l l : 1715-1722]. International Patent Applications
WO2004/047755 (Tularik and Japan Tobacco) and
WO2005/013907 (Japan Tobacco and Amgen) describe fused
bicyclic nitrogen-containing heterocycles which are
inhibitors of DGAT-I. JP2004-67635 (Otsuka
Pharmaceuticals) describes thiazoleamido substituted
phenyl compounds which are further substituted with
alkylphosphonates and which inhibit DGAT-I. WO2004/1
00881 (Bayer) describes biphenylamino compounds
substituted with imidazole, oxazole or thiazole which
inhibit DGAT-I. Accordingly, the present invention
provides a compound of formula (I)(I) or a
pharmaceutically-acceptable salt or prodrug thereof,
wherein: R1 is an optionally substituted aryl or
optionally substituted heteroaryl group, wherein the
optional substituents are one or more groups selected
from a group - Za, a group -X2-(CR52R53)W-Za, a group
- X2-(CR52R53)a-X3-Za, a group -(CR 52R53)aX3-Za or a
functional group (which is other than a group
-X2-(CR52R53)W-Za or a group-X 2-(CR52R53)a-X3-Za); Y
is a direct bond, or a group (CR40R4 1)s or -
X6(CR40R4 1)t - where each R40 and R4 1 is
independently selected from hydrogen, (l-4C)alkyl,
hydroxy, halo, halo(l-4C)alkyl, amino, cyano,
(l-4C)alkoxy, (l-4C)haloalkoxy or ((l-3C)alkyl)CONH-,
s is an integer of from 1 to 6 and t is an integer of
from 1 to 6, provided that the X6 atom of the group -
X6(CR40R4 1)t - is attached to the R2 group and that a
single sp3 hybridised carbon atom does not carry two
or more bonds to a heteroatom unless the heteratom is
a halo; R2 is an optionally substituted aryl, an
optionally substituted cycloalkyl or an optionally
substituted heterocyclic group, wherein optional
substitutents are one or more groups selected from a
group -Z, a group -X-(CR42R43)U-Z, a group -X-(CR
42R43 X1-Z or a group -(CR 42R43 X1-Z or a functional
group (which is other than a group -X-(CR42R43)U-Z or
a group -X-(CR 42R43)V-X1-Z); wherein Z and Za are
independently selected from a hydrocarbyl group or a
heterocyclic group or a combination thereof, wherein
the group Z and Za is optionally substituted on any
available atom by one or more functional groups, or by
a group -X7- (CR62R63)bR64; X, X1, X2, X3 X6 and X7
are linking groups independently selected from
-C(O)x-, -O-, -S(O)y-, -NR44-, -C(O)NR44-,
-OC(O)NR44-, -CH=NO-, -NR44C(O)x-, -NR44CONR45-,
-S(O)2NR44- or -NR 44S(O)2- where x is an integer of 1
or 2, y is 0, 1 or 2, and R44 and R45 are
independently selected from hydrogen or (l-6C)alkyl, u
and w are independently selected from 0 or an integer
of from 1 to 6; v, a and b are independently selected
from an integer of from 1 to 6;each R42, R43, R52 ,
R53, R62 and R63 is independently selected from
hydrogen, (l-4C)alkyl, hydroxy, halo, halo(l-4C)alkyl,
amino, cyano, (l-4C)alkoxy, (l-4C)haloalkoxy, ((1-3C)-
alkyl)CONH-, carboxy or a carboxylic acid mimic or
bioisostere thereof, and R64 is a functional group. As
used herein, the term "functional group" includes
halo, halo(l-6C)alkyl, cyano, nitro, -C(O)nR20, a
carboxylic acid mimic or bioisostere thereof, -OR20,
-S(O)JR 20, -OS(O)2R20, -NR2 1R22, -C(O)NR2 1R22,
-OC(O)NR2 1R22, -CH=NOR 20, -NR2 1C(O)nR20, -NR20CONR2
1R22, -N=CR2 1R22, -S(O)2NR2 1R22 Or -NR 2 1S(O)2R22
where R20 , R2 1 and R22 are independently selected
from hydrogen or optionally substituted hydrocarbyl or
optionally substituted heterocyclyl, or R2 1 and R22
together with the nitrogen atom to which they are
attached form an optionally substituted ring having
from 3 to 10 atoms, which optionally contains further
heteroatoms such as S(0) m, oxygen and nitrogen, n is
an integer of 1 or 2, m is Oor an integer of 1-2. 



Suitable optional substituents for hydrocarbyl groups
or heterocyclic groups R20, R2 1 and R22 (including
for rings formed byNR2 1R22) include halo, halo(l
-4C)alkyl (such as trifluoromethyl, difluoromethyl or
fluoromethyl), mercapto, hydroxy, alkoxy, oxo,
heteroaryloxy, alkenyloxy, alkynyloxy, alkoxyalkoxy,
aryloxy (where the aryl group may be substituted by
halo, cyano, nitro, hydroxy(l-4C)alkyl,
halo(l-4C)alkyl, amino, (1- 4C)alkoxy,
(l-4C)haloalkoxy, ((l-3C)alkyl)C0NH-, carboxy or a
carboxylic acid mimic or bioisostere thereof), cyano,
nitro, amino, mono- or di-alkyl amino, alkylamido,
oximino (for example hydroxyimino or alkyloxyimino),
carbamoyl, carboxy or a carboxylic acid mimic or
bioisostere thereof, or -S(O)mR where m is as defined
above and R is alkyl (optionally substituted by one or
more groups selected from hydroxy, halo, amino, cyano,
((l-3C)alkyl)CONH-, carboxy or a carboxylic acid mimic
or bioisostere thereof), (1- 6C)alkoxy, (l-
C)alkoxycarbonyl, carbamoyl, N-((l-6C)alkyl)carbamoyl,
halo(l-6C)alkyl (such as trifluoromethyl),
(l-6C)alkylsulphonyl, (l-6C)alkylsulphinyl.
Heterocyclic groups R20, R2 1 and R22 may also be
optionally substituted by one or more hydrocarbyl
groups such as (l-4C)alkyl. ' In this specification
the term "alkyl" includes both straight and branched
chain alkyl groups but references to individual alkyl
groups such as "propyl" are specific for the straight
chain version only. An analogous convention applies to
other generic terms. Unless otherwise stated the term
"alkyl" advantageously refers to chains with 1-10
carbonatoms, suitably from 1- 6 carbon atoms,
preferably 1-4 carbon atoms. In this specification the
term "alkoxy" means an alkyl group as defined
hereinbefore linked to an oxygen atom. It is to be
understood that optional substituents on any group may
be attached to any available atom as appropriate
unless otherwise specified, including heteroatoms
provided that they are not thereby quaternised. In
this specification the term "heteroatom" refers to
non-carbon atoms such as oxygen, nitrogen or sulphur
atoms. In addition, where the heteroatom may have a
single valency, it may comprise a halo. The terms
"alkenyl" and "alkynyl" refer to unsaturated straight
or branched structures, which unless specified
otherwise, contain for example from 2 to 10,
preferably from 2 to 6 carbon atoms. Cyclic moieties
such as cycloalkyl and cycloalkenyl are similar in
nature but have at least 3 carbon atoms. Examples of
alkyl, alkenyl and cycloalkyl groups are given
hereinafter, such as examples of (l-6C)alkyl, (3-
8C)cycloalkyl etc. References to aryl groups include
aromatic carbocylic groups such as phenyl and
naphthyl, as well as partially aromatic groups such as
indenyl and indanyl. The term "aralkyl" refers to aryl
substituted alkyl groups such as benzyl. The term
"heterocyclyl" or "heterocyclic" includes saturated or
unsaturated rings, which may be aromatic, non-aromatic
rings or partially aromatic, for example containing
from 3 to 20, suitably from 4 to 10 ring atoms, at
least one of which is a heteroatom such as oxygen,
sulphur or nitrogen. They may be mono- or bicyclic
ring systems, wherein one or both rings may be
saturated or unsaturated, for example they may be
aromatic. In particular, bicyclic ring systems will
comprise fused 5,6-membered or 6,6-membered rings.
"Heteroaryl" refers to those heterocyclic groups
described above which have an aromatic character.
Where "heteroaryl" is a bi-cyclic ring system, then at
least one ring is aromatic and one or both rings
contain ring heteroatoms. ,In general, examples of
heterocyclyl rings include furyl, thienyl, pyrrolyl,
pyrrolidinyl, imidazolyl, triazolyl, thiazolyl,
tetrazolyl, oxazolyl, isoxazolyl, pyrazolyl, pyridyl,
pyrimidinyl, pyrazinyl, pyridazinyl, triazinyl,
indolyl, quinolinyl, isoquinolinyl, quinoxalinyl,
benzthiazolyl, benzoxazolyl, benzothienyl and
benzofuryl. Further examples include thiadiazolyl,
oxadiazolyl and isothiazolyl, niorpholino, piperazinyl
and piperidinyl. Further examples of monocyclic
heteroaryl rings are those listed hereinafter as
suitableexamples of HET-I a f. Further examples of
bicyclic heterocyclic rings are those listed
hereinafter as suitable examples of HET-2a b . Further
examples of monocyclic heterocyclic (non heteroaryl)
rings are those listed hereinafter as suitable
examples of HET-3b c e . Suitable examples of bicyclic
heteroaryl rings include indolyl, quinolinyl,
isoquinolinyl, quinoxalinyl, benzthiazolyl,
benzoxazolyl, benzothienyl, benzofuryl,
benzimidazolyl, benzodioxolanyl, pyrrolopyridyl,
quinazolinyl and naphthyridinyl. It will be understood
that structures such as
2-oxo-2,3-dihydro-lH-benzimidazolyl and
oxothiadiazolyl which fall within the definition of
the term heteroaryl, retain their aromatic
characteristics in both rings by virtue of
tautomerisni. Other expressions used in the
specification include "hydrocarbyl" which refers to
any structure comprising carbon and hydrogen atoms.
These may be arranged in rings or chains or
combinations in which rings are joined to chains or to
further rings, or a fused to further rings. Generally,
hydrocarbyl groups will contain from 1to 20, for
instance from 1-12 carbon atoms. These may be alkyl,
alkenyl, alkynyl, aryl, aralkyl, aralkenyl, aralkynyl,
cycloalkyl or cycloalkenyl, wherein any cyclic moiety
such as aryl, aralkyl, cycloalkyl or cycloalkenyl are
optionally substituted with alkyl, alkenyl, alkynyl
and/or with further cyclic moieties, and where any
alkyl, alkenyl or alkynyl groups are optionally
substituted with cycloalkyl, or cycloalkenyl. The term
cycloalkyl also includes bi- and tricycloalkyl rings,
such as adamantyl and bicyclo[2.2.2]octanyl Suitable
combinations of rings and chains which are comprised
by the term hydrocarbyl include a) cycloalkyl linked
to a (l-6C)alkyl group (in particular
cyclohexylmethyl, cyclopentylmethyl, cyclobutylmethyl,
cyclohexylethyl), or to two (l-6C)alkyl groups (for
example methylcyclobutylmethyl); b) cyclohexyl linked
to a second cyclohexyl or a cyclopentyl group by a
direct bond, or with a (l-6C)alkyl group linker; c) a
phenyl group linked to a second phenyl group by a
direct bond, or with a (1- 6C)alkyl group linker; d) a
(3-8C)cycloalkylgroup (such as cyclohexyl or
cyclopentyl) linked to a phenyl group by a direct bond
or with a (l-6C)alkyl linker; e) a benzyl or
methylphenyl (such as tolyl) group.References to a
"combination" of hydrocarbyl and heterocyclic groups
refer to moieties which contain one or more
heterocyclic groups joined together, or one or more
heterocyclic groups joined to one or more hydrocarbyl
groups. Suitable combinations of hydrocarbyl and
heterocyclic groups include a heterocyclyl group (such
as pyridyl, morpholino, thiomorpholino, piperazinyl or
piperidinyl) linked to (or substituted by) a
hydrocarbyl group (such as a (l-6C)alkyl group and/or
a (3-8C)cycloalkyl group; in particular a (l-6C)alkyl
group). For example methylpyridyl (wherein the methyl
may be further substituted by a functional group such
as carboxy), benzylpiperazine, (methyl)oxopyridazine,
(methyl)oxothiadiazole, (optionally carboxy
substituted)methylpiperidyl, (optionally carboxy
substituted)methylpiperidylmethyl, (optionally carboxy
substituted)dimethylpiperidyl, (optionally carboxy
substituted)ethylpiperidyl and
(cyclopropylmethyl)piperazinyl. Unless specified
otherwise, the expression "haloalkyl" refers to alkyl
groups which carry at least one halo substitutent.
This includes perhalo groups where all hydrogen atoms
are replaced by halo such as fluoro. It is to be
understood that optional substituents on any group may
be attached to any available atom as appropriate
unless otherwise specified, including heteroatoms
provided that they are not thereby quaternised. 



Within this specification composite terms are used to
describe groups comprising more than one functionality
such as -(l-6C)alkylNHSO 2(l-6C)alkyl. Such terms are
to be interpreted in accordance with the meaning which
is understood by a person skilled in the art for each
component part. For example -(l-6)alkylNHSO
2(l-6C)alkyl includes -methylaminosulfonylmethyl,
-methylaminosulfonylethyl, -ethylaminosulfonylmethyl,
and -propylaminosulfonylbutyl . Where optional
substituents are chosen from "0, 1, 2 or 3" groups it
is to be understood that this definition includes all
substituents being chosen from one of the specified
groups or the substituents being chosen from two or
more of the specified groups. An analogous convention
applies to substituents chosen from "0, 1 or 2" groups
and " 1 or 2" and any other analogous groups.
Substituents may be present at any suitable position
on, for example, an alkyl group. Therefore, hydroxy
substituted (l-6C)alkyl includes hydroxymethyl,
1-hydroxyethyl, 2-hydroxyethyl and
3-hydroxypropyl.Examples of (l-4C)alkyl include
methyl, ethyl, propyl and isopropyl; examples of
(l-6C)alkyl include methyl, ethyl, propyl, isopropyl,
t-butyl, pentyl, iso-pentyl, 1-2-dimethylpropyl and
hexyl; examples of (2-6C)alkenyl include ethenyl,
propenyl, isopropenyl, 2-pentenyl, 3-pentenyl,
4-pentenyl, 2-methylpropenyl and hexenyl; examples of
(2-6C)alkynyl include ethynyl, propynyl, 2-pentynyl,
3-pentynyl, 4-pentynyl and hexynyl; examples of
(l-4C)aIkoxy include methoxy, ethoxy, propoxy,
isopropoxy and tert-butoxy; examples of (l-6C)alkoxy
include methoxy, ethoxy, propoxy, isopropoxy,
tert-butoxy and pentoxy; examples of
(l-6C)alkoxy(l-6C)alkyl include methoxymefhyl,
ethoxymethyl, methoxyethyl, propoxymethyl,
isopropoxymethyl, pentoxyethyl, methoxyhexyl and
tert-butoxybutyl; examples of (3-8C)cycloalkyl include
(3-6C)cycloalkyl (cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl), cycloheptyl and cycloctyl;
examples of (3-8C)cycloalkoxy include cyclopropoxy,
cyclobutoxy, cyclopentoxy, cyclohexyloxy,
cyclopentyloxy and cyclooctyloxy; examples of
(3-8C)cycloaIkyI(l-6C)alkyl include cyclopropylmethyl,
cyclopropylethyl, cyclopropylbutyl, cyclobutylmethyl,
cyclopentylmethyl, cyclohexylmethyl, cyclopentylethyl
and cyclooctylpropyl; examples of
(3-8C)cycloalkoxy(l-6C)alkyl include
cyclopropoxymethyl, cyclopropoxyethyl,
cyclopropoxybutyl, cyclobutoxymethyl,
cyclopentoxymethyl, cyclohexyloxyniethyl,
cyclopentoxyethyl and cyclooctyloxypropyl; examples of
(3-8C)cycloalkoxy(l-6C)alkoxy include
cyclopropoxymethoxy, cyclopropoxyethoxy,
cyclopropoxybutoxy, cyclobutoxymethoxy,
cyclopentoxymethoxy, cyclohexyloxymethoxy
cyclopentoxyethoxy and cyclooctyloxypropoxy; examples
of (3-8C)cycloalkoxy(l-6C)alkoxy(l-6C)alkyl include
cyclopropoxymethoxymethyl, cyclopropoxyethoxymethyl,
cyclopropoxybutoxymethyl, cyclobutoxymethoxyethyl,
cyclopentoxymethoxypropyl, cyclohexyloxymethoxymethyl
cyclopentoxyethoxymethyl and
cyclooctyloxypropoxymethyl; examples of halo are
chloro, bromo, iodo and fluoro; examples of
halo(l-6C)alkyl include halo(l-4C)alkyl such as
chloromethyl, fluoroethyl, fluoromethyl, fluoropropyl,
fluorobutyl, dichloromethyl, difluoromethyl,
1,2-difluoroethyl and 1,1-difluoroethyl as well as
perhalo(l-6C)alkyl (including perhalo(l-4C)alkyl) such
as trifluoromethyl, pentafluoroethyl, and
heptafluoropropyl; examples of halo(l-6C)alkoxy
include halo(l-4C)alkoxy such as chloromethoxy,
fluoroethoxy and fluoromethoxy, difluoromethoxy, as
well as perhaloalkoxy such as pentafluoroethoxy,
trifluoromethoxy and heptafluoropropoxy; examples of
hydroxy(l-6C)alkyl include hydroxy(l-4C)alkylsuch as
hydroxy methyl, 1-hydroxyethyl, 2-hydroxyethyl and
3-hydroxybutyl; example of carboxy(l-6C)alkyl include
carboxy(l-4C)alkyl, such as carboxymethyl,
carboxyethyl, carboxypropyl and carboxybutyl; examples
of amino(l-6C)alkyl include aminomethyl, aminoethyl,
2-aminopropyl, 3-aminopropyl, 2-aminoiso-propyl,
aminobutyl and 2-aminotert-butyl; examples of
(l-6C)alkylamino include (l-4C)alkylamino such as
methylamino, ethylamino and propylamino; examples of
di-((l-6C)alkyl)amino include di-(l-4C)alkylamino such
as dimethylamino,
JV-ethyl-iV-methylamino,diethylamino, N-methyl-
-propylamino and di-isopropylamino; examples of
(l-6C)aIkylcarbonyI include (l-4C)alkylcarbonyl such
as methylcarbonyl, ethylcarbonyl, propylcarbonyl,
iso-propylcarbonyl and tert-butylcarbonyl; examples of
(l-6C)alkylcarbonyloxy include (l-4C)alkylcarbonyloxy
such as methylcarbonyloxy, ethylcarbonyloxy,
propylcarbonyloxy, iso-propylcarbonyloxy and
tert-butylcarbonyloxy; examples of
(l-6C)alkoxycarbonyl (N-(I -6C)alkylcarbamoyl) include
(l-4C)alkoxycarbonyl such as methoxycarbonyl,
ethoxycarbonyl, propoxycarbonyl, iso-propoxycarbonyl
and tert-butoxycarbonyl; examples of
(l-6C)alkoxycarbonylamino include
(l-4C)alkoxycarbonylamino such as
methoxycarbonylamino, ethoxycarbonylamino,
propoxycarbonylamino, iso-propoxycarbonylamino and
tert-butoxycarbonylamino; examples of
(l-6C)alkoxycarbonyl(N-methyl)amino include
(l-4C)alkoxycarbonyl(N-methyl)amino such as
methoxycarbonyl(N-methyl)amino,
ethoxycarbonyl(N-methyl)amino,
propoxycarbonyl(N-methyl)amino,
iso-propoxycarbonyl(N-methyl)amino and
tert-butoxycarbonyl(N-methyl)amino; examples of
(l-6C)alkylthio include methylthio, ethylthio,
propylthio, isopropylthio and butylthio; examples of
(l-6C)alkylsulfinyl include methylsulfinyl,
ethylsulfinyl, propylsulfinyl, isopropylsulfinyl and
butylsulfinyl; examples of (l-6C)aIkylsuIfonyl include
methylsulfonyl, ethylsulfonyl, propylsulfonyl,
isopropylsulfonyl and butylsulfonyl; examples of
(l-6C)alkoxysulfonyl include methoxysulfonyl,
ethoxysulfonyl, propoxysulfonyl, isopropoxysulfonyl
and butoxysulfonyl;examples of
(l-6C)alkylcarbonylamino include
(l-4C)alkylcarbonylamino such as (1- 3C)alkylCONH)
(methylcarbonylamino, ethylcarbonylamino,
propylcarbonylamino, iso-propylcarbonylamino) and
tert-butylcarbonylamino; examples of
(l-6C)alkylaminocarbonyl include
(l-4C)alkylaminocarbonyl such as methylaminocarbonyl,
ethylaminocarbonyl,
propylaminocarbonyl,iso-propylaminocarbonyl and
tert-butylaminocarbonyl; examples of
di(l-6C)alkylaminocarbonyl include
di(l-4C)alkylaminocarbonyl such as
dimethylaminocarbonyl, -methyl-iV-ethylaminocarbonyl,
diethylaminocarbonyl, -methyl-JV-propylaminocarbonyl
and di-isopropylaminocarbonyl; examples of
(l-6C)alkylaminocarbonyloxy include
(l-4C)alkylaminocarbonyloxy such as
methylaminocarbonyloxy, ethylaminocarbonyloxy,
propylaminocarbonyloxy, iso-propylaminocarbonyloxy and
tert-butylaminocarbonyloxy; examples of
-S(O)p(l-4C)aIkyl (wherein p is 0, 1 or 2) include
(l-6C)alkylthio, (l-6C)alkylsulfinyl and
(l-6C)alkylsulfonyl; examples of
(l-6C)alkylaminosulfonyl include -SO2NH(l-4C)alkyl
such as methylaminosulfonyl, ethylaminosulfonyl,
propylaminosulfonyl, LSO-propylaminosulfonyl and
te/t-butylaminosulfonyl; examples of
di(l-6C)alkylaminosulfonyl include
di(l-4C)alkylaminosulfonyl such as
dimethylaminosulfonyl, -memyl- -ethylaminosulfonyl,
diethylaminosulfonyl,
iV-methyl-iV-propylammosulfonyland
di-isopropylaminosulfonyl; examples of
(l-6C)alkylsulfonylamino include
(l-4C)alkylsulfonylamino such as methylsulfonylamino,
ethylsulfonylamino, propylsulfonylamino,
zso-propylsulfonylamino and tert-butylsulfonylamino.
Particular values of variable groups in compounds of
formula (I) are as follows. Such values may be used
where appropriate with any of the other values,
definitions, claims or embodiments defined
hereinbefore or hereinafter. In a particular
embodiment, R is an optionally substituted aryl group
such as optionally substituted phenyl or napthyl. R1
as an optionally substituted aryl group may also 



be indanyl. It will be understood that when R1 is a
partially saturated aryl group, such as indanyl, it is
the aromatic ring portion of R which is directly
attached to the linking nitrogen atom. Alternatively,
R1 is an optionally substituted heteroaryl group, and
in particular is an optionally substituted monocyclic
heteroaryl group such as pyridyl. Suitable values for
R1 as a heteroaryl ring include pyrimidinyl, pyridyl,
pyrazolyl, pyrazinyl, thiazolyl, oxadiazolyl,
isoxazolyl and thiadiazolyl. It will be understood
that when R1 is a partially saturated bicyclic
heteroaryl group, such as benzodioxolanyl, it is the
aromatic ring portion of R1 which is directly attached
to the linking nitrogen atom.Suitable values for R1 as
a bicyclic heteroaryl ring include pyrrolopyridyl,
benzodioxolanyl, benzthiazolyl, benzimidazolyl and
quinolyl. More suitable values for R1 include phenyl,
naphthyl, indanyl, pyrimidinyl, pyridyl, pyrazolyl,
pyrazinyl, thiazolyl, oxadiazolyl, isoxazolyl,
thiadiazolyl, pyrrolopyridyl, 1,3- benzodioxan-5-yl,
benzthiazolyl, benzimidazolyl and quinolyl. In one
embodiment, R1may not be pyrrolo(l,2-b) ryridazine.
Preferred optional substituents for R1 include
functional groups or (l-6C)alkyl groups such as
methyl. Particular functional groups for substituents
on R1 include halo, -C(O)nR20 or -OR20, where R2 is as
defined above, and in particular is an aryl or aralkyl
group. Suitable functional groups as substituents on
R1 include halo, -OR20 (wherein R20 is hydrogen,
phenyl or (l-4C)alkyl, optionally substituted by one
or more halo, such that for example R20 is
difluoromethyl or trifluoromethyl, or optionally
substituted by (1- 4C)alkoxy), cyano, halo(l-4C)alkyl,
-S(O)mR20 (wherein R20 is phenyl or (l-4C)alkyl,
particularly methyl or ethyl, m is 0, 1 or 2,
particularly 0 or 2), trifluoromethylthio, -NR20CONR2
1R22 (wherein R20, R2 1 and R22 are suitably all
hydrogen), -C(O)nR20 (wherein n is 1 or 2,
particularly 2 and R20 is (l-4C)alkyl or phenyl),
-OSO2R20 (wherein R20 is suitably (l-4C)alkyl),
-SO2NR2 1R22 (wherein R2 1 and R22 are suitably both
hydrogen), - NR2 1C(O)nR20 (wherein n is 1 or 2,
particularly 1, R2 1 is suitably hydrogen and R20 is
suitably phenyl or ( 1-4C)alkyl), and -CONR2 1R22
(wherein R2 1 and R22 are suitably hydrogen). Suitable
values for Za include phenyl (optionally substituted
by a functional group as hereinbefore defined, for
example by -CO 2Me, or carboxy), benzyl, cyclohexyl,
pyridyl, pyrimidinyl (optionally substituted by
(l-4C)alkyl), triazolyl, morpholino, (2-4C)alkynyl
(for example ethynyl) and (l-4C)alkyl (optionally
substituted by a substituent selected from -CO Me,
carboxy, methoxy, hydroxy and cyano). Where R1 is
substituted by a group - X2-(CR52R53)W-Za, suitably w
is 0 or 1; Za is selected from the suitable values
given above, particularly hydrocarbyl (such as
optionally substituted alkyl, phenyl or benzyl) or
pyridyl, and is more suitably optionally substituted
phenyl; X2 is suitably -SO2-, -CO-, NHCO-, -NH-, -0-,
and R52 and R53 are suitably both hydrogen.In another
aspect, preferred optional substituents on R1 are 1, 2
or 3 substituents independently selected from alkyl
(for example (l-6C)alkyl such as methyl or ethyl),
halo, haloalkyl (such as halo(l-6C)alkyl, such as
halomethyl, for example trifluoromethyl), haloalkoxy
(such as halo(l-6C)alkoxy, such as halomethoxy, for
example trifluoromethoxy) and cyano. In another
aspect, preferred optional substituents on R1 are 1, 2
or 3 substituents independently selected from halo,
halo(l-4C)alkyl, (l-4C)alkoxy, halo(l-4C)alkoxy,
cyano, (l-4C)alkyl, (2-4C)alkynyl, Ph(CH2)0-1O-
(wherein the phenyl group is optionally substituted by
halo), phenyl, benzoyl and anilino. In another aspect,
preferred optional substituents on R1 are 1, 2 or 3
substituents independently selected from fluoro,
chloro, bromo, trifluoromethyl, methoxy,
difluoromethoxy, trifluoromethoxy, cyano, methyl,
ethyl, ethynyl, benzyloxy, 3- chlorobenzyloxy,
phenoxy, 4-chlorophenoxy, phenyl, benzoyl and anilino.
In one aspect, R1 is mono-substituted in the
3-position relative to the bond to NH; in another
aspect R1 is mono-substituted in the 4-position. In a
further aspect R1 is 2,4-disubstituted,
2,6-di-substituted, 3,4-di-substituted,
2,4-di-substituted, or 2,5-di-substituted by any of
the possible substituents hereinbefore or hereinafter,
but particularly those preferred optional substituents
above, and more particularly di-halo, for example
di-fluoro. In a further aspect R1 is trisubstituted,
for example 2,4,5-trisubstituted, such as
2,4,5-trihalo (for example 2,4,5-trifluoro). When R1
is di- or tri-substituted, the substituents are
suitably independently selected from a functional
group, Za and -X2-(CR52R53)W-Za, for example any of
those values given herein for these groups. For
example, R may be substituted by di-halo (such as
difluoro, dichloro, mono-fluoro mono-chloro and
mono-chloro mono-bromo), tri-halo (such as trifluoro),
mono-halo mono-alkyl (such as mono-methyl,
mono-chloro), monohalo (such as fluoro or chloro)
mono-trifluoromethyl, mono-alkyl (such as methyl)
monocyano, di-methoxy, mono-chloro mono-methoxy,
di-halo mono-hydroxy (such as 2-F, 4- Cl, 5-OH), or
may be for example di-halo mono -O-Z a (such as
-OCH2CO2Me). When R1 is di-substituted, in one aspect
at least one of the substituents is selected from
halo, (1- 4C)alkyl, (l-4C)alkoxy, trifluoromethyl and
cyano. When R1 is tri-substituted, in one aspect at
least one, for example at least two, of the
substituents are selected from halo, (1- 4C)alkyl,
(l-4C)alkoxy, trifluoromethyl and cyano.Where R1 is
substituted by a group - X2-(CR52R53)W-Za, a group -
X2-(CR52R53)a-X3- Za or a group -(CR 52R53)VX3-Za, R52
and R53 are suitably hydrogen. When R1 is substituted
by Za, wherein Za is a heterocyclyl ring, such as a
morpholino ring, preferably Za is not attached to the
carbon atom of R1 which is in an ortho position to the
bond to the linking nitrogen atom. In one embodiment,
R is selected from phenyl, naphthyl, indanyl,
pyrimidinyl, pyridyl, pyrazolyl, pyrazinyl, thiazolyl,
oxadiazolyl, isoxazolyl, thiadiazolyl, pyrrolopyridyl,
l,3-benzodioxan-5-yl, benzthiazolyl, benzimidazolyl
and quinolyl; optionally substituted with 1, 2 or 3
substituents independently selected from halo,
(1-4C)alky1, ethyny 1, (1-4C)alkoxy, hydroxy,
(1-4C)alkoxy( 1-4C)alkoxy, methoxymethyl, cyanomethyl,
hydroxy(l-4C)alkyl, trifluoromethyl, difluoromethoxy,
trifluoromethoxy, trifluoromethylthio, cyano,
methylthio, methylsulfonyloxy, methylsulfonyl,
ethylsulfonyl, aminocarbonylamino,
methoxycarbonylamino, methylcarbonylamino,
(l-4C)alkoxycarbonyl, methoxycarbonylmethoxy,
benzyloxy, pyridylmethoxy, phenoxy (optionally
substituted by methoxy or halo), phenyl (optionally
substituted by methoxycarbonyl or carboxy), benzyl,
anilino, anilinocarbonyl, aminocarbonyl, benzoyl,
benzoylamino, phenylsulfonyl, aminosulfonyl,
cyclohexyl, methylpyrimidinyl, triazolyl and
moipholino. In a preferred embodiment, Y is a direct
bond. Where Y is a group - X6(CR40R4 1)t, X6 is
suitably oxygen and t is preferably an integer of from
2 to 6. Alternatively, Y is a group (CH2)Sor more
preferably -O(CH2)t - where s is an integer of from 1
to 6 and t is an integer of from 2 to 6, and in
particular s or t are 3. When R2 is unsubstituted aryl
or unsubstituted cycloalkyl, Y is preferably other
than a direct bond. R is a suitably a substituted
phenyl or a substituted heteroaryl group (for example
any of those heteroaryl groups listed hereinbefore).
Suitable examples of R2 include phenyl, 



pyridyl, pyrimidinyl, indanyl, cyclohexyl, piperidinyl
and benzthiazolyl. When R2 is an optionally
substituted cycloalkyl group, it is preferably a
monocyclic group such as (3-8C)cycloalkyl or
(3-6C)cycloalkyl. When R2 is a substituted group, it
is suitably substituted by at least one and optionally
more than one substituent group -Z, a group
-X-(CR42R43)U-Z, a group -X-(CR42R43)v-X1-Z or a group
-(CR 42R43)VX'-Z, where one or more further
substituents may be selected from halo, cyano, nitro,
amino, hydroxy or halo(l-6C)alkyl. Preferably R2 is
substituted by 1 or 2 groups independently selected
from those defined hereinbefore or hereinafter, more
preferably by 1 group. When R is substituted by 2
groups, preferably one is a functional group as
hereinbefore defined, such as halo, -CO 2R20 (wherein
R20 is hydrogen, (l-4C)alkyl or allyl) or cyano, or
one substituent is (l-4Calkyl. Particular examples of
groups Z or Za include groups of sub formula (x), (y)
or (z). (X) (y) (Z) wherein each ring A or A' is
independently selected from an optionally substituted
heterocyclic ring, an optionally substituted
cycloalkyl ring or an optionally substituted aryl
ring, each R60 is an optionally substituted
(l-6C)alkyl, an optionally substituted (2- 6C)alkenyl
or an optionally substituted (2-6C)alkynyl, and R6 1
is an optionally substituted (l-6C)alkylene, an
optionally substituted (2-6C)alkenylene or an
optionally substituted (2- 6C)alkynylene. Suitably
optional substituents for groups A, A', R60 and R6 1
are functional groups. A further particular example of
groups Z or Za includes groups of sub formula (zz),
wherein A, R60 and R6 1, and suitable optional
substituents therein are as defined above for sub
formulae (x), (y) and (z). In a particularly preferred
embodiment, Z is a group of sub-formula (x) above. In
one embodiment, R is a 5- or 6-membered aromatic ring
of sub-structure (a):(a) Z1, Z2 , Z3 and Z4 are
independently selected from -CH-, -CR6- or a
heteroatom selected from -O-, -S-, -N(R50)r- ,where r
is 0 or 1 depending upon the requirements of the
aromatic ring, and R50 is hydrogen or (l-6C)alkyl, and
Z4 may additionally be a direct bond; R4 is a group
-Z, a group -X-(CR 42R43)U-Z, a group -X-(CR
42R43)V-X1-Z or a group - (CR42R43)VXI-Z, wherein Z,
X, X1R42, R43, u and v are as defined above; each R6
is independently selected from halo, cyano, nitro,
amino, hydroxy, haloCi. 6alkyl, a group -Z, a group
-X-(CR 42R43)U-Z, a group -X-(CR 42R43V X1-Z or a
group -(CR 42R43)VX' -Z, wherein Z, X, X1R42, R43, u
and v are as defined above. Suitably, when Z is a
direct bond, one of Z1 or Z2 is a heteroatom, in
particular oxygen or sulphur. Preferably Z4 is other
than a direct bond. Suitably in this case, Z2 and Z3
are independently selected from -CH-, -CR24- or a
nitrogen atom. Suitably Z1 is a -CH- group. Preferred
groups R6 are listed below as R6a. Suitably, Z1, Z2,
Z3 and Z4 are -CH-. Suitably R42 and R43 are hydrogen.
Where one of Z1 to Z4 is N(R50)r, preferably it is Z2
or Z3. Where one of Z1 to Z4 is - CR6, preferably it
is Z2 or Z3. In an alternative embodiment, R2 is a
cycloalkyl group such as cyclohexyl of subformula (b)
(b)where R4 is as defined above, and Ra, Rb, Rc and R
are independently selected from hydrogen or a group R6
as defined above. In yet a further embodiment, R2 is a
bicyclic ring, which may be a bicyclic aryl ring or a
bicyclic heterocyclic ring. For instance, R2 comprises
fused 6,6-membered rings, or fused 5,6-membered rings,
one or both of said rings may be unsaturated. Examples
of such rings include benzimidazole (preferably linked
to the group-Y-NH- by way of the benzene ring),
indanyl, indenyl. Particularly suitable bicyclic rings
are partially unsaturated, such that the ring linked
to the group-Y-NH- is saturated and this is fused to
an aromatic ring. Particular examples of such rings
are indanyl rings, such as 2-indanyl. In one
embodiment, R2 may not be pyrrolo(l ,2-b)pyridazine.
In particular, R4 is a group Z. Suitably Z is an aryl,
heterocyclyl or cycloalkyl group, any of which are
optionally substituted by a functional group or an
(l-6C)alkyl, (2-6C)alkenyl or (2-6C)alkynyl group.
Preferably Z is substituted by a functional group or
by a (l-6C)alkyl group which is substituted by a
functional group. Particular examples of such
functional groups include -C(O) R20 or a carboxylic
acid mimic or bioisostere thereof, -C(O)NR2 1R22 and
-NR2 1C(O)nR20, where R20, R2 1 and R22 are as defined
above. In another embodiment, R2 is substituted by Z
and Z is an optionally substituted heterocyclyl group.
Suitable examples of Z as an optionally substituted
heterocyclyl group include any of the suitable values
for heterocyclyl given hereinbefore and in particular
include pyrrolidinyl, piperazinyl, piperidinyl,
pyridyl, morpholino, thiomorpholino, homopiperazinyl,
thiadiazolyl, (oxo)pyridazinyl and (oxo)thiadiazolyl.
In another embodiment, R2 is substituted by Z and Z is
an optionally substituted hydrocarbyl group. Suitable
examples of Z as an optionally substituted hydrocarbyl
group include (all optionally substituted) (l-6C)alkyl
(such as (l-4C)alkyl), phenyl, cycloalkyl (such as
adamantyl, cyclobutyl, cyclopentyl and cyclohexyl),
cycloalkyl combined with (1- 4C)alkyl (such as
methylcyclohexyl, ethylcyclohexyl,
isopropylcyclohexyl, cyclohexylmethyl,
ethylcyclobutyl, cyclobutylniethyl and
methylcyclopentyl) and phenyl combined with
(l-4C)alkyl (such as benzyl and methylphenyl (such as
tolyl)). In another embodiment, R2 is substituted by Z
and Z is an optionally substituted combination of
hydrocarbyl and heterocyclyl groups. Suitable examples
of Z as an optionally substituted combination of
hydrocarbyl and heterocyclyl groups include
nonaromatic heterocycles such as piperazinyl or
piperidyl substituted by (l-4C)alkyl (for example
methyl, ethyl and isopropyl), benzyl or
cycloalkyl(l-4C)alkyl (for example cyclopropylmethyl);
oxidised heterocycles such as oxopyridazine or
oxothiadiazine substituted by one or two (l-4C)alkyl
(such as methyl); aromatic heterocycles (such as
pyridyl) substituted by one or two (l-4C)alkyl (such
as methyl). For example pyridylmethyl (wherein the
methyl may be further substituted by a functional
group such as carboxy), benzylpiperazinyl,
(methyl)oxopyridazinyl, (methyl)oxothiadiazolyl,
(optionally carboxy substituted)methylpiperidyl,
(optionally carboxy substituted)methylpiperidylmethyl,
(optionally carboxy substituted)dimethyl riperidyl,
(optionally carboxy substituted)ethylpiperidyl and
(cyclopropylmethyi)piperazinyl. In another embodiment
R2 is substituted by Z and Z is an optionally
substituted combination of two heterocyclyl groups,
for example pyridyl in combination with piperazinyl.
Suitable substituents on a group Z include halo,
hydroxy, carboxy, -COnR20 [wherein R20 is hydrogen,
optionally substituted hydrocarbyl (such as
(l-4C)alkyl, benzyl, phenyl, methylphenyl, phenethyl)
or optionally substituted heterocyclyl (such as
pyridyl) and wherein n is 1 or 2], -CONH2, -CONHR2 1
(wherein R2 1 is selected from hydrogen, alkyl and
benzyl), cyano, amino, -NHCO2(I -4C)alkyl, and -CONR2
1R22 (wherein NR2 1R22 forms an optionally substituted
heterocyclyl ring). Suitably a ring formed by NR R"
contains 0 or 1 further heteroatom selected from 



O, N and S and may be for example piperidinyl,
piperazinyl, pyrrolidinyl or morpholino. A ring formed
by NR 1R22 may also be fused to another ring, for
example thereby comprise a pyrrolidinyl ring fused
with dioxolan. In general, suitably R20 is hydrogen or
is selected from (all optionally substituted) (1-
4C)alkyl, phenyl, pyridyl, benzyl, phenethyl,
methylphenyl and allyl. In general, R and R are
suitably are each independently hydrogen or are
selected from (optionally substituted) phenyl,
(l-4C)alkyl, and benzyl. Suitably R20, R2 1 and R22
(and rings formed by NR2 1R22) are unsubstituted or
are substituted by 1 or 2 substituents. Suitable
optional substitutents for R20, R2 1 and R22 include
halo, cyano, hydroxy, (l-4C)alkoxy, carboxy and -CO (I
-4C)alkyl. A particular substituent for R2 1 and R22
is hydroxy. Particular substituents for rings formed
by NR2 1R22 are hydroxy, carboxy and -CO2(I
-4C)alkyl.In another embodiment R2 is substituted by
-X-(CR 42R43)UZ, wherein X is preferably O, -NH-,
-NMe-, or -SO2NH-, u is O, 1 or 2, R42 and R43 are
each hydrogen and Z is selected from any of the values
mentioned hereinbefore, particularly morpholino or
optionally substituted phenyl (such as methoxyphenyl)
or methylphenyl. In another embodiment, R2 is
substituted only by a functional group as hereinbefore
defined. In particular, the functional group may be
selected from (l-4C)alkoxy, (1- 4C)alkylthio and
(l-4C)alkylsulfonyl, wherein the aforementioned
(l-4C)alkyl groups may optionally be substituted by
carboxy or (l-4C)alkoxycarbonyl. In one aspect, R -Y
is selected from: 4-( piperazino)phenyl (substituted
on the available piperazine nitrogen by a substituent
selected from (l-4C)alkyl, acyl, benzyl,
ethoxycarbonyl, tert-butoxycarbonyl, pyridyl,
cyclopropylmethyl and methoxy ethyl), 4-(
piperazino)-3-methyl-phenyl (substituted on the
available piperazine nitrogen by a substituent
selected from acyl and tert-butoxycarbonyl), 4-(
piperazino)pyridyl (substituted on the available
piperazine nitrogen by a substituent selected from
(l-4C)alkyl, acyl, ethoxycarbonyl,
tert-butoxycarbonyl, benzoyl, fluorobenzoyl,
cyanobenzoyl, methylbenzoyl, pyridylcarbonyl,
methylsulfonyl, methoxymethylcarbonyl,
phenethylcarbonyl, anilinocarbonyl,
benzylaminocarbonyl, phenoxycarbonyl,
benzyloxycarbonyl and aminocarbonyl),
4-piperidinophenyl, benzyloxyphenyl,
(l-4C)alkylphenyl, pyridylmethoxyphenyl,
Nmethylanilinophenyl, biphenyl, (chloro)biphenyl,
(methoxycarbonyl)biphenyl,
(ethoxycarbonylmethyl)biphenyl, (carboxy)biphenyl,
morpholinophenyl, dimethylmorpholinophenyl,
(morpholino)(chloro)phenyl,
(morpholino)(dichloro)phenyl
(morpholino)(bromo)phenyl, (morpholino)(methyl)phenyl,
(morpholino)(fluoro)phenyl, (morpholino)(cyano)phenyl,
(morpholino)(allyloxycarbonyl)phenyl,
(morpholinoethoxy)phenyl, morpholinopyridyl,
(morpholino)(chloro)pyridyl,
(morpholino)(fluoro)pyridyl, phenxoypyridyl,
anilinopyridyl, methoxypyridyl, butoxypyridyl,
pyridyloxypyridyl, hydroxybutylpyridyl,
thiomorpholinopyridyl, phenoxypropyl,
(fluoro)(trifluoiOmethyl)phenyl,
(N-acyl)homopiperazinophenyl, (Nacyl)
piperazinopyrimidinyl, methylbenzthiazolyl,
butylthiophenyl,
(methoxythiadiazolyl)aminosulfonylphenyl,
(difluorophenoxy)phenyl, (dimethyl-oxopyridazinyl)
phenyl, (methyl-oxo-thiadiazinyl)phenyl,
methoxycarbonylpropylphenyl,(methoxycarbonyl)methylthi
ophenyi, (methoxycarbonyl)adamantyl, carboxyadamantyl,
(methoxycarbonylmethy^bi-cyclohexyl,
(carboxy)bi-cyclohexyl, (ethoxycarbonylethyl)indanyl,
(carboxyethyl)indanyl, (methoxycarbonyl)phenoxypropyl,
(carboxy)phenoxypropyl, (carboxypropyl)phenyl,
dicarboxybutylphenyl, carboxybutylphenyl,
propylsulfonylphenyl,
(carboxy)isopropylsulfonylphenyl, phenoxyphenyl,
(methoxyphenoxy)phenyl, methylphenoxyphenyl,
hydroxypropoxyphenyl, ethoxyethoxyphenyl,
(dimethylaminocarbonyl)isopropoxyphenyl,
(carboxymethyl)piperidinophenyl,
(methoxycarbonylmethyOpiperidinopyridyl,
(carboxymethyl)piperidinopyridyl,
(carboxy)piperidinopyridyl,
(methoxycarbonyl)piperidinopyridyl,
(carboxy)(methyl)piperidinopyridyl,
(methoxycarbonyl)(methyl)piperidinopyridyl,
(carboxymethyl)(methyl)piperidinopyridyl,
(methoxycarbonyl)piperidyl[(methyl)pyridyl],
(carboxy)piperidyl[(methyl)pyridyl],
(methoxycarbonylmethyl)piperidyl [(methyl)pyridyl] ,
(carboxymethyl)piperidyl [(methyl)ryridyl] ,
(carboxyethyl)piperidyl [(methyl)pyridyl],
(ethoxycarbonylethyl)pireridyl[(methyl)pyridyl],
[(methbxycarbonyl)piperidinocarbonylmethyl]cyclohexylp
henyl,
[(carboxy)piperidinocarbonylmethyl]cyclohexylphenyl,
[(methoxycarbonyl)isopropylaminocarbonylmethyl]cycloli
exylphenyl,
[(carboxy)isopropylaminocarbonylmethyl]cyclohexylpheny
l,
[(methoxycarbonyl)pyrrolidinylcarbonylmethyl]cyclohexy
lphenyl,
[(carboxy)pyrrolidinylcarbonylmethyl]cyclohexylphenyl,
[(methoxycarbonyl)(hydroxy)pyrrolidinylcarbonylmethyl]
cyclohexylphenyl,
[(carboxy)(hydroxy)pyrrolidinylcarbonylmethyl]cyclohex
ylphenyl,
(hydroxyisobutylaminocarbonylmethytycyclohexylphenyl,
[(tetrahydrodioxolopyrroly^carbonyljmethylcyclohexylph
enyl, (methoxycarbonylpyridyl)piperidino,
(carboxypyridyl)piperidino, (aminocarbonylpyridyl)
riperidino, (carboxymethylpyridyl)piperidino,
(ethoxycarbonylmethy^cyclohexylphenyl,
(methoxycarbonylmethytycyclohexylphenyl,
cyclohexylphenyl, (carboxymethy^cyclohexylphenyl,
(hydroxyethytycyclohexylphenyl,
(aminocarbonylmethy^cyclohexylphenyl,
(cyanomethy^cyclohexylphenyl, carboxycyclohexylphenyl,
(dimethylaminocarbonylmethy^cyclohexylphenyl,
[(Nhydroxyethyl-
N-methylaminocarbonylmethylJcyclohexylphenyl,
[N(dihydroxypropyOaminocarbonylmethyljcyclohexylphenyl
, (aminomethytycyclohexylphenyl,
(tertbutoxycarbonylaminomethyOcyclohexylphenyl,
(methoxycarbonytycyclohexyloxyphenyl,
(ethoxycarbony^cyclohexyloxyphenyl,
carboxycyclohexyloxyphenyl,
(methoxycarbonytycyclopentylphenyl,
(ethoxycarbonylmethy^cyclopentylphenyl,
(carboxy)cyclopentylphenyl
(carboxymethyOcyclopentylphenyl,
(methoxycarbony^cyclobutylphenyl,
(ethoxycarbonyl)cyclobutylmethylphenyl,
(carboxy)cyclobutylphenyl,
(carboxy)cyclobutylmethylphenyl,
(carboxyethyl)cyclobutylphenyl,
(ethoxycarbonylethyl)cyclobutylphenyl,
(carboxymethyl)phenylcyclohexyl, 1-
(ethoxycarbony^ethylcyclohexylphenyl,
1-carboxyethylcyclohexylphenyl, (2-
methoxycarbonyl)isopropy-2-ylcyclohexyl,
(2-carboxy)isoprop-2-ylcyclohexyl, pyrrolidinylphenyl,
(methoxycarbonylmethyOcyclohexylpyridyl and
(carboxymethyl)cyclohexylpyridyl. As used herein, the
reference to carboxylic acid mimic or bioisostere
includes groups as defined in The Practice of
Medicinal Chemistry, Wermuth CG. Ed.: Academic Press:
New York, 1996, p203. Particular examples of such
groups include -SO 3H, S(O)2NHR 13 , S(O)2NHC(O)R 13 ,
-CH2S(O)2R13 , -C(O)NHS(O)2R13 , -C(O)NHOH, -C(O)NHCN,
-CH(CF3)OH, C(CF3)2OH, -P(O)(OH)2 and groups of
sub-formula (a)-(i') below(i) G) (k) (I) (m) (n) (o)
(P) (q) (r) (S) (t) (U) (V) (W) (X) (C) (d1) (e )(f)
(g') l) where p is 1 or 2, R27 and R28 are
independently selected from hydrogen, hydroxy, (1-
6C)alkoxy, thiol, (l-6C)alkylthio, -C(O)R29, -S(O)R30,
-SO2R3 1, -NR32R33, -NHCN, halogen 



and trihalomethyl, where R29, R30 and R3 1 are -OR34,
(l- C)alkyl, -NR32R33 or trihalomethyl, R32 and R33
are independently selected from hydrogen, (l-6C)alkyl,
-SO2R34 and - COR35, where R35 is (l-6C)alkyl or
trihalomethyl, and R34 is hydrogen, (l-6C)alkyl or
trihalomethyl. .Particular examples of R27 or R28 are
hydroxy. In a further aspect of the invention, there
is provided a compound of formula (IZA), or a
pharmaceutically-acceptable salt or pro-drug thereof,
(IZA) wherein R1 is selected from phenyl (optionally
substituted with 1, 2 or 3 substituents independently
selected from fluoro, chloro, bromo, trifluoromethyl,
methoxy, difluoromethoxy, trifluoromethoxy, cyano,
methyl, ethyl, ethynyl, benzyloxy, 3- chlorobenzyloxy,
phenoxy, 4-chlorophenoxy, phenyl, benzoyl and
anilino), 2-pyridyl (optionally substituted by
chlorophenoxy, chlorobenzyloxy or methoxyphenoxy,
and/or substituted with a substituent selected from
halo, trifluoromethyl, (l-4C)alkyl, (l-4C)alkoxy and
cyano), 3-pyridyl (optionally substituted as for
2-pyridyl), halopyrimidinyl and
trifluoromethylthiazolyl ; Z2 isN or CH; RZA1 and RZA2
are each independently hydrogen or methyl;RZA3 is
hydrogen or methyl; R6ZA is hydrogen, fluoro, chloro
or methyl; A is N or CH; XZA is a direct bond, -CH -
or -O- (except when A is N); m is 0, 1 or 2; n is 0 or
1; provided that m + n -0, 1 or 2; p is 0 or 1. In
another aspect of this embodiment, in the compound of
formula (IZA), R1 is phenyl, optionally substituted as
defined above. In a further aspect of this embodiment,
in the compound of formula (IZA), R1 is phenyl,
optionally substituted with 1, 2 or 3 substituents
independently selected from fluoro, chloro,
trifluoromethyl, trifluoromethoxy, cyano, methyl and
ethyl. In a further aspect of this embodiment, in the
compound of formula (IZA), R1 is phenyl, optionally
substituted with 1, 2 or 3 substituents independently
selected from fluoro, chloro, trifluoromethyl,
trifluoromethoxy, cyano, methyl and ethyl; Z2 is CH;
RZA1 and RZA2 are each independently hydrogen or
methyl; RZA3 is hydrogen; R6ZA is hydrogen, chloro,
fluoro or methyl, particularly hydrogen; A is CH; XZA
is a direct bond or -CH2-; m is 0, 1 or 2; n is 0 or
1; provided that m + n = 0, 1 or 2; p is 0 or 1. In a
further aspect of this embodiment, in the compound of
formula (IZA), R1 is phenyl, optionally substituted
with 1, 2 or 3 substituents independently selected
from fluoro, chloro, trifluoromethyl,
trifluoromethoxy, cyano, methyl and ethyl; Z2 is N;
RZA1 and RZA2 are each independently hydrogen or
methyl; RZA3 is hydrogen;R6ZL is hydrogen, chloro,
fluoro or methyl, particularly hydrogen; A is CH; XZA
is a direct bond or -CH2-; m is 0, 1 or 2; n is 0 or
1; provided that m + n = 0, 1 or 2; p is 0 or 1. In a
further aspect of this embodiment, in the compound of
formula (IZA), R1 is phenyl, optionally substituted
with 1, 2 or 3 substituents independently selected
from fluoro, chloro, trifluoromethyl,
trifiuoromethoxy, cyano, methyl and ethyl; Z2 is CH;
RZAI and RZA2 are each independently hydrogen or
methyl; RZA3 is hydrogen; R6ZA is hydrogen, chloro,
fluoro or methyl, particularly hydrogen; A is N; XZA
is a direct bond or -CH2-; rais 0, 1 or 2; n is 0 or
1; provided that m + n = 0, 1 or 2; p is Oor l . In a
further aspect of this embodiment, in the compound of
formula (IZA), R1 is phenyl, optionally substituted
with 1, 2 or 3 substituents independently selected
from fluoro, chloro, trifluoromethyl,
trifiuoromethoxy, cyano, methyl and ethyl; Z2 is N;
RZA1 and RZA2 are each independently hydrogen or
methyl; RZA3 is hydrogen; R6ZA is hydrogen, chloro,
fluoro or methyl, particularly hydrogen; A is N; XZA
is a direct bond or -CH2-; m is 0; 1 or 2; n is 0 or
1; provided that m + n = 0, 1 or 2;p is 0 or 1. In a
further aspect of this embodiment, in the compound of
formula (IZA), R1 is phenyl, optionally substituted
with 1, 2 or 3 substituents independently selected
from fluoro, chloro, trifluoromethyl,
trifluoromethoxy, cyano, methyl and ethyl; Z2 is N;
RZA3 is methyl; R6ZA is hydrogen, chloro, fluoro or
methyl, particularly hydrogen; A is N; XZA is a direct
bond or -CH2-; m is 1; n is 1; p is O. In a further
aspect of this embodiment, in the compound of formula
(IZA), R1 is phenyl, optionally substituted with 1, 2
or 3 substituents independently selected from fluoro,
chloro, trifluoromethyl, trifluoromethoxy, cyano,
methyl and ethyl; Z2 is CH; RZA1 and RZA2 are each
independently hydrogen or methyl; 



R ZA3 i g hydrogen; R6ZA is hydrogen, chloro, fluoro
or methyl, particularly hydrogen; A is CH; XZA is -O-;
m is 0 1 or 2; n is 0 or 1; provided that m + n = 0, 1
or 2; p is Oor l . In a further aspect of this
embodiment, in the compound of formula (IZA), R1 is
phenyl, optionally substituted with 1, 2 or 3
substituents independently selected from fluoro,
chloro, trifluoromethyl, trifluoromethoxy, cyano,
methyl and ethyl; Z2 is N; RZAI and RZA2 are each
independently hydrogen or methyl; RZA3 is hydrogen;
R6ZA is hydrogen, chloro, fluoro or methyl,
particularly hydrogen;A is CH; XZA is -O-; m is 0, 1
or 2; n is 0 or 1; provided that m + n = 0, 1 or 2; p
is 0 or 1. In one aspect, for a compound of formula
(IZA), wherein A is -CH-, the substituents on the ring
containing A (ie the XZA-pyridyl/phenyl group and the
carboxy(alkyl) group) are trans relative to each
other. In one aspect, for a compound of formula (IZA),
wherein A is -CH-, the substituents on the ring
containing A (ie the XZL-pyridyI/phenyl group and the
carboxy(alkyl) group) are cis relative to each other.
In a further aspect of the invention, there is
provided a compound of formula (IZB), or a
pharmaceutically-acceptable salt or pro-drag thereof,
(IZB) wherein R1 is selected from phenyl (optionally
substituted with 1, 2 or 3 substituents independently
selected from fluoro, chloro, bromo, trifluoromethyl,
methoxy, difluoromethoxy, trifluoromethoxy, cyano,
methyl, ethyl, ethynyl, benzyloxy, 3- chlorobenzyloxy,
phenoxy, 4-chlorophenoxy, phenyl, benzoyl and
anilino), 2-pyridyl (optionally substituted by
chlorophenoxy, chlorobenzyloxy or methoxyphenoxy,
and/or substituted with a substituent selected from
halo, trifluoromethyl, (l-4C)alkyl, (l-4C)alkoxy and
cyano), 3-pyridyl (optionally substitued as for
2-pyridyl), halopyrimidinyl and
trifluoromethylthiazolyl; Z2 is N or CH; R6ZB is
hydrogen, fluoro, chloro or methyl; XZB is O or S,
particularly O.In another aspect of this embodiment,
in the compound of formula (IZB), R1 is phenyl,
optionally substitued as defined above. In a further
aspect of this embodiment, in the compound of formula
(IZB), R1 is phenyl, optionally substituted with 1, 2
or 3 substituents independently selected from fluoro,
chloro, trifluoromethyl, trifluoromethoxy, cyano,
methyl and ethyl. In a further aspect of the
invention, there is provided a compound of formula
(IZC), or a pharmaceutically-acceptable salt or
pro-drug thereof, (IZC) wherein R1 is selected from
phenyl (optionally substituted with 1, 2 or 3
substituents independently selected from fluoro,
chloro, bromo, trifluoromethyl, methoxy,
difluoromethoxy, trifluoromethoxy, cyano, methyl,
ethyl, ethynyl, benzyloxy, 3- chlorobenzyloxy,
phenoxy, 4-chlorophenoxy, phenyl, benzoyl and
anilino), 2-pyridyl (optionally substituted by
chlorophenoxy, chlorobenzyloxy or methoxyphenoxy,
and/or substituted with a substituent selected from
halo, trifluoromethyl, (l-4C)alkyl, (l-4C)alkoxy and
cyano), 3-pyridyl (optionally substitued as for
2-pyridyl), halopyrimidinyl and
trifluoromethylthiazolyl; Z2 is N or CH; R6 c is
hydrogen, fluoro, chloro or methyl; Rz c is selected
from (l-4C)alkyl, acyl, benzyl, ethoxycarbonyl,
tert-butoxycarbonyl, pyridyl, cyclopropylmethyl,
methoxyethyl, benzoyl, fluorobenzoyl, cyanobenzoyl,
methylbenzoyl, pyridylcarbonyl, methylsulfonyl,
methoxymethylcarbonyl, phenethylcarbonyl,
anilinocarbonyl, benzylaminocarbonyl, phenoxycarbonyl,
benzyloxycarbonyl and aminocarbonyl, In another aspect
of this embodiment, in the compound of formula (IZC),
R1 is phenyl, optionally substitued as defined above.
In a further aspect of this embodiment, in the
compound of formula (IZC), R1 is phenyl, optionally
substituted with 1, 2 or 3 substituents independently
selected fromfluoro, chioro, trifluoromethyl,
trifluoromethoxy, cyano, methyl and ethyl. In
particular, the present invention provides a compound
of formula (IA) or a pharmaceutically-acceptable salt
or prodrug thereof, (IA) wherein: Rla is selected from
ARl a, HET-l a and HET-2a; wherein Rla is optionally
substituted by 1, 2, 3 or 4 groups independently
selected from R3; R3 is selected from halo, R8a,
R8aO-, R8aOCO-, R8aCOO-, R8aCO-, R8aNHCO-, R8aCONH, R8
OCONH-, R8 OCON(Me)-, R8a(l-6C)alkyl-,
halo(l-6C)alkyl, halo(l- 6C)alkoxy, (l-6C)alkylthio,
di(l-6C)alkylaminocarbonyl, (3-8C)cycloalkyloxy(l
-6C)alkyl, (3-8C)cycloalkyl(l -6C)alkoxy,
(3-8C)cycloalkyl(l-6C)alkoxy(l-6C)alkyl, phenyl, HET-l
b ARl b-(l-6C)alkoxy, HET-l b-(l-6C)alkoxy,
HET-3b-(l-6C)alkoxy, ARl b-oxy, HET-l b-oxy,
HET-3b-oxy, ARl b-oxy(l -6C)alkyl, HET-l b-oxy(l
-6C)alkyl, HET-3b-oxy(l -6C)alkyl, ARl
b-(1-6C)alkoxy(1-6C)alkyl, HET-
1b-(1-6C)alkoxy(1-6C)alkyl, and
HET-3b-(l-6C)alkoxy(l-6C)alkyl; wherein any phenyl,
ARl b, HET-l b, HET-3b or cycloalkyl ring in any of
the above values for R3 may optionally be substituted
by up to 4 substituents independently selected from
R7a and wherein any R8a, (3-8C)cycloalkyl, or
(l-6C)alkyl group in any of the above definitions for
R3 may optionally be substituted by 1, 2 or 3
substituents independently selected from halo,
(l-6C)alkyl, (l-6C)alkoxy, (2-6C)alkenyl,
(2-6C)alkynyl, hydroxy, cyano, carboxy, aminocarbonyl,
haloCi^alkyl, amino, (l-6C)alkylamino,
di(l-6C)alkylamino, (l-6C)alkylthio,
(l~6C)alkylsulfmyl, (l- C)alkylsulfonyl,
aminosulfonyl, ( 1-6C)alkylaminosulfonyl, di(l
-6C)alkylaminosulfonyl, ( 1-6C)alkylsulfonylamino,
aminocarbonyl, ( 1-6C)alkylaminocarbonyl,
di(1-6C)alkylaminocarbonyl, (1-6C)alkylcarbonylamino,
(1-6C)alkoxycarbonylamino,(1-6C)alkoxycarbonyl(N-methy
l)amino and ( 1-6C)alkylaminocarbonyloxy; Y is a
direct bond, or a group (CH2)Sor -0(CH2)t - where s is
an integer of from 1 to 6 and t is an integer of from
2 to 6, provided that the oxygen atom of the group
-O(CH2)t - is attached to the R,2aa group; 



R2a is: a) a 6-membered ring selected from (i), (ii)
or (iii) wherein R>3aa , RTj 36b, rR>36bcc and R,36da
are independently selected from hydrogen or a group
R'6a as defined hereinafter; or b) a 5-membered
heteroaryl ring of sub-formula (iv) (iv) wherein Z5,
Z6 and Z7 are independently selected from a heteroatom
(O, N or S) or CR37, where each R37 is hydrogen or a
group R6b as defined hereinafter, and provided that at
least one of Z5, Z6 and Z7 is a heteroatom and there
are no 0-0, S-S or O-S bonds); or c) a group HET-2b
which is optionally substituted by 1 or 2 groups
independently selected from R4 or R6; d) an optionally
substituted cycloalkyl group or an optionally
substituted bicyclic aryl group (such as indanyl)
wherein optional substituents are selected from groups
R4 and R6a as hereinafter defined; R4 is selected
from: a) phenyl; b) HET-3C(wherein any available
nitrogen atom is substituted by R5 provided it is not
thereby quaternised;c) HET-l c; d) phenoxy, HET-l
c-oxy, R8bO-, R8bS(O)q-, phenyl(l-6C)alkoxy and HET-l
c-(l-6C)alkoxy, where q is 0, 1 or 2; e) R8b,
R8bO(l-6C)alkyl, amino(l-6C)alkyl, hydroxy(l-6C)alkyl,
phenoxy(l-6C)alkyl, HET-1c-oxy(1-6C)alkyl; and f)
phenylamino, phenyl(l-6C)alkylamino, HET-l c-amino,
HET-l c-(l-6C)alkylamino, ( 1-6C)alkylamino,
N-phenyl-N-(l -6C)alkylamino,
N-phenyl(l-6C)alkyl-N-(l-6C)alkylamino, N-(HET-l
c)-N-(l-6C)alkylamino, N-(HET-1C-(1 -6C)alkyl)-N-(l
-6C)alkylamino, and di(l-6C)alkylamino; wherein any
alkyl, R8b, phenyl (including phenoxy), HET-1Cor HET-3
Cring in any of the definitions a) to f) for R4 may
optionally be substituted by 1, 2, 3 or 4 substituents
independently selected from R7b; R5 is selected from a
group R8c, phenyl, HET-I d, R80CO-, R8cOC(O)-,
phenylcarbonyl, HET-l d-carbonyl, (l-
C)alkoxycarbonyl, H2NCO, R8 NHCO-, phenylNHCO-,
(l-6C)alkoxysulfonyl, (l-6C)alkylaminosulfonyl,
(l-6C)alkylsulfinyl and (l-6C)alkylsulfonyl; wherein
any (l-6C)alkyl or (3-8C)cycloalkyl groups in any of
the definitions of R5 including R8c may optionally be
substituted by a substituent selected from a group
R15, amino, (l-6C)alkylamino, hydroxy, carboxy,
(2-6C)alkenyl, (2-6C)alkynyl, phenyl (optionally
substituted with up to four groups selected from R15a
and HET-l f; and wherein any phenyl or HET- l d groups
in any of the definitions of R5 are optionally
substituted by up to four groups selected from R15b
where R15, R15a and R15b are independently selected
from halo, cyano, C1-6alkoxy, haloC 1-6alkyl, haloC
1-6alkoxy, (l-6C)alkylS(O)p'- (wherein p' is 0, 1 or
2), R6a and R6b are independently selected from R8d,
R8dO-, R8dOCO-5RSdCOO- halo, cyano, halo(l-6C)alkyl,
(l-6C)alkoxy(l-6C)alkyl, (l-6C)alkoxy(l-6C)alkoxy,
(l-6C)alkylcarbonyl, (l-6C)alkylS(O) r- (wherein p is
O5 1 or 2), ( 1-6C)alkylaminocarbonyl, di(l
-6C)alkylaminocarbonyl, ( 1-6C)alkylcarbonylamino,
(l-6C)alkylaminosulfonyl, di(l -6C)alkylaminosulfonyl,
( 1-6C)alkylsulfonylamino, ARl e-(1-6C)alkoxy,HET-l
e-(l-6C)alkoxy, HET-3e-(l-6C)alkoxy, ARl
e-oxy(l-6C)alkyl, HET-l e-oxy(l-6C)alkyl,
HET-3e-oxy(l-6C)alkyl, ARl e-(l-6C)alkoxy(l-6C)alkyl,
HET-l e-(l-6C)alkoxy(l-6C)alkyl, and
HET-3e-(l-6C)alkoxy(l-6C)alkyl; wherein any alkyl,
R8d, phenyl, ARl e, HET- l e, HET-3e or cycloalkyl
ring in any of the above values for R6a or R6b may
optionally be substituted by 1, 2 or 3 substituents
independently selected from R7c , each R7a, R7b and
R7c is independently selected from R8e , R86O(CR13R14V
-, R8 OCO(CR13R1V , R8 COO(CR13R14V -, HCOO(CR13R14V
-, R8eCO(CR13R14)n -, HCO(CR13R14V -, R8 NHCO(CR
13R14V -, H2NCO(CR13R14V -, (R10R1 1 )NC0(CH 2)n ,
R8CONH(CR13R14V , HCONH(CR 13R14V , HCONR8e(CR13R14V ,
R8eCONR8f(CR13R14V , R8 OCONH(CR13R 4V -,
HCONR8e(CR13RI4)n', R8eOCON(R8f)( CR13R14V -,
R0C0N(H)( CR13R14V -, H0C0N(R 8e)( CR13R14V -,
R8e(l-6C)alkyl-, halo, cyano, R12 , R12 (i-6C)alkyl,
hydroxy, oxo, aminocarbonyl, halo(l-6C)alkyl,
halo(l-6C)alkoxy, R8eS(O)p"- (wherein p" is 0, 1 or
2), amino, amino(l-6C)alkyl, R86NH(I -6C)alkyl,
(R8eR8f )N(l-6C)alkyl, R8 NHSO2-, (R10R1 NSO2-, and
R86SO2NH-, where n' is Oor an integer of from 1to 6;
R12 is carboxy or a carboxylic acid mimic or
bioisostere of carboxy; R13 is selected from hydrogen,
(l-6C)alkyl, hydroxy, halo, amino, cyano, ((I -
3C)alkyl)CONH-, carboxy, (l-6C)alkoxy, (l-
C)alkoxycarbonyl, carbamoyl, N-((l-
6C)alkyl)carbamoyl, halo((l-6C)alkyl) (such as
trifluoromethyl), (l-6C)alkylsulphonyl or
(l-6C)alkylsulphinyl; R14 is hydrogen, (l-6C)alkyl or
halo(l-6C)alkyl; and wherein any alkyl group or R8e,
R8f, R10 or R1 1 group within a group R7a, R7b or R7c
is optionally substituted by I 5 2 or 3 groups
independently selected from R9; each R8a, R8b, R8,
R8d, R8e and R8f is independently selected from (
1-6C)alkyl, (2-6C)alkenyl, (2-6C)alkynyl and
(3-8C)cycloalkyl; R10 and R11 are independently
selected from selected from (l- C)alkyl,
(2-6C)alkenyl, (2-6C)alkynyl and (3-8C)cycloalkyl; or
R10 and R1 1 together with the nitrogen atom to which
they are attached form a 4-7 membered heterocyclic
ring, which optionally contains one or more further
heteroatoms selected from O, N and S, and which is
optionally substituted by from 1, 2 or 3 groups
selected from hydroxy, (l- bC)alkyl, (l-6C)haloalkyl,
carboxy or a carboxylic acid mimic or bioisostere
thereof;R9 is selected from hydroxy, halo, amino,
cyano, ((l-3C)alkyl)CONH-, carboxy, (l-6C)alkoxy,
(l-6C)alkoxycarbonyl, carbamoyl,
N-((l-6C)alkyl)carbamoyl, halo((l- 6C)alkyl) (such as
trifluoromethyl), (l- C)alkylsulphonyl, (l-
C)alkylsulphinyl, ARl a, ARl b and ARl e are
independently selected from phenyl or a 6,5-, or
6,6-bicyclic fused ring system, wherein both rings are
carbocyclic and wherein at least the ring attached to
the linking nitrogen atom is fully aromatic; HET- l a,
HET-I b, HET-l c, HET-I d, HET- l e and HET- l f are
independently selected from a 5- or 6-membered
heteroaryl ring containing 1, 2, or 3 heteroatoms
independently selected from O, N and S (provided there
are no 0-0, S-S or 0-S bonds), wherein any sulfur atom
may optionally be oxidised to an SO or SO2 group, and
wherein any carbon atom may optionally be oxidised to
a carbonyl group; HET-2a and HET-2b are independently
selected from a 5,5-, 5,6- 6,5- or 6,6-fused bicyclic,
aromatic or partially unsaturated heterocyclic ring
system, containing 1, 2, 3 or 4 heteroatoms
independently selected from O, N and S (provided there
are no 0-0, S-S or 0-S bonds), in which the ring
directly attached to the linking nitrogen atom is
aromatic, and either ring of the bicyclic ring system
may be carbocyclic; HET-3b, HET-3 0, HET-3e are
independently selected from a partially or fully
unsaturated 4-, 5-, 6-or 7 membered heterocyclic ring
containing 1, 2, or 3 heteroatoms independently
selected from O, N and S (provided there are no 0-0,
S-S or 0-S bonds), 



wherein any sulfur atom may optionally be oxidised to
an SO or SO2 group, and wherein any carbon atom may
optionally be oxidised to a carbonyl group; except
that HET-3b and HET-3Care not 3-oxomorpholin-4-yl. In
a particular embodiment, the present invention
provides a compound of formula (IB) or a
pharmaceutically-acceptable salt thereof, (IB)
wherein: Rlb is selected from ARl a, HET-l a and
HET-2a; wherein Rlb is optionally substituted by 1, 2,
3 or 4 groups independently selected from R3a;R3a is
selected from halo, R8a, R8aO-, R8 OCO-, R83COO-,
R83CO-, R8 NHCO-, R8 CONH, R8 OCONH-, R8aOCON(Me)-,
R8a(l-6C)alkyl-, -C6H(i3-a)F a (wherein a is 1 to 13),
-OC6H(I3-3)Fa (wherein a is 1 to 13), (l-6C)alkylthio,
di(l-6C)alkylaminocarbonyl,
(3-8C)cycloalkyloxy(l-6C)alkyl,
(3-8C)cycloalkyl(l-6C)alkoxy,
(3-8C)cycloalkyl(l-6C)alkoxy(l-6C)alkyl, phenyl, HET-l
b, ARl b-(l-6C)alkoxy, HET-l b-(l-6C)alkoxy,
HET-3b-(l-6C)alkoxy, ARl b-oxy(l-6C)alkyl, HET-
1b-oxy(l -6C)alkyl, HET-3b-oxy(l -6C)alkyl,
AR1b-(1-6C)alkoxy( 1-6C)alkyl, HET-l
b-(l-6C)alkoxy(l-6C)alkyl, and
HET-3b-(l-6C)alkoxy(l-6C)alkyl; wherein any phenyl,
ARl b, HET-I b, HET-3 or cycloalkyl ring in any of the
above values for R3a may optionally be substituted by
1 or 2 substituents independently selected from R7d ;
and wherein any R8a, (3-8C)cycloalkyl, or (l- C)alkyl
group in any of the above definitions for R3a may
optionally be substituted by 1 or 2 substituents
independently selected from (l-6C)alkyl, (l-6C)alkoxy,
(2-6C)alkenyl, (2-6C)alkynyl, hydroxy, cyano, carboxy,
aminocarbonyl, -C6H(13-a)Fa (wherein a is 1 to 13),
amino, (l-6C)alkylamino, di(l-6C)alkylamino, (l-
C)alkylthio, (l-6C)alkylsulfmyl, (l-6C)alkylsulfonyl,
aminosulfonyl, ( 1-6C)alkylaminosulfonyl, di(l
-6C)alkylaminosulfonyl, ( 1-6C)alkylsulfonylamino,
aminocarbonyl, ( 1-6C)alkylaminocarbonyl,
di(l-6C)alkylaminocarbonyl, (l-6C)alkylcarbonylamino,
(l-6C)alkoxycarbonylamino,
(l-6C)alkoxycarbonyl(N-methyl)amino and (l-
C)alkylaminocarbonyloxy; and/or any R8a,
(3-8C)cycloalkyl, or (l-6C)alkyl group in any of the
above definitions for R3a may optionally be
substituted by 1, 2 or 3 halo; R2b is: a) a 6-membered
ring selected from phenyl, 3-pyridyl and
3,5-pyrimidinyl; substituted in the position which is
para to the linkage with the group -Y-NH- by a group
selected from R4a and optionally additionally
substituted on a carbon atom in one or both of the
meta-positions to the linkage with the group -Y-NH-
(where possible) by 1 or 2 groups independently
selected from R6c; or b) a 5-membered heteroaryl ring
containing 1, 2, or 3 heteroatoms independently
selected from O, N and S (provided there are no 0-0,
S-S or 0-S bonds); substituted on a carbon atom in a
position which is not adjacent the linkage to the
group -Y-NH-, by a groupselected from R4a and
optionally additionally substituted on carbon (where
available) by 1 or 2 groups independently selected
from R ; R4a is selected from: a) phenyl; b) HET-30
(wherein any available nitrogen atom is substituted by
R5a provided it is not thereby quaternised); c) HET-l
c; d) phenoxy, HET-l c-oxy, R8bO-, phenyl(l-6C)alkoxy
and HET-l-(l-6C)alkoxy; e) R8b, R8bO(l-6C)alkyl,
amino(l-6C)alkyl, hydroxy(l-6C)alkyl,
phenoxy(l-6C)alkyl, HET-l c-oxy(l-6C)alkyl; and f)
phenylamino, phenyl(l-6C)alkylamino, HET-l c-amino,
HET-l c-(l-6C)alkylamino, (l-6C)alkylamino,
N-phenyl-N-(l-6C)alkylamino,
N-phenyl(l-6C)alkyl-N-(l-6C)alkylamino, N-(HET-l
c)-N-(l-6C)alkylamino, N-(HET-l
c-(l-6C)alkyl)-N-(l-6C)alkylamino, and
di(l-6C)alkylamino; wherein any alkyl, R8b, phenyl,
HET- l c or HET-3Cring in any of the definitions a) to
f) for R4a may optionally be substituted by 1 or 2
substituents independently selected from R7e; R5a is
selected from (l-6C)alkyl, (3-8C)cycloalkyl, phenyl
(optionally substituted with 1 or 2 halo), HET-l d,
R80CO-, phenylcarbonyl (wherein the phenyl is
optionally substituted with 1or 2 halo), HET-
1d-carbonyl, ( 1-6C)alkoxycarbonyl, R80NHCO-, (l-
dC)alkoxysulfonyl, (l-6C)alkylaminosulfonyl,
(l-6C)alkylsulfmyl and (l-6C)alkylsulfonyl; wherein
any (l- bC)alkyl group in any of the definitions of
R5a may optionally be substituted by a substituent
selected from (l-6C)alkoxy, (l-6C)alkylS(O)p'-
(wherein p' is 0, 1or 2), amino, (l-6C)alkylamino,
hydroxy, carboxy, (2-6C)alkenyl, (2-6C)alkynyl, phenyl
(optionally substituted with 1 or 2 halo) and HET-l f;
R6c and R6d are independently selected from R8d,
R8dO-, R8dOCO-, R8dCOO-, halo, cyano, halo(l-6C)alkyl,
dihalo(l-6C)alkyl, (l-6C)alkoxy(l-6C)alkyl,
(l-6C)alkoxy(l-6C)alkoxy, (l-6C)alkylcarbonyl,
(l-6C)alkylS(O)p- (wherein p is O5 1 or 2),
(l-6C)alkylaminocarbonyl, di(l-6C)alkylaminocarbonyl,
(l-6C)alkylcarbonylamino, (l-6C)alkylaminosulfonyl,
di(l-6C)alkylaminosulfonyl, (l-6C)alkylsulfonylamino,
ARl e-(l-6C)alkoxy, HET-l e-(l-6C)alkoxy,
HET-3e-(l-6C)alkoxy, ARl e-oxy(l-6C)alkyl,HET-l
e-oxy(l-6C)alkyl, HET-3e-oxy(l-6C)alkyl, ARl
e-(l-6C)alkoxy(l-6C)alkyl, HET-l
e-(l-6C)alkoxy(l-6C)alkyl, and
HET-3c-(l-6C)alkoxy(l-6C)alkyl; wherein any alkyl,
R8d, phenyl, ARl e, HET- l e, HET-3e or cycloalkyl
ring in any of the above values for R6c or R6d may
optionally be substituted by 1, 2 or 3 substituents
"7f independently selected from R ; R7d, R7e and R7f
are independently selected from R8e (optionally
substituted with 1, 2 or 3 halo or with hydroxy),
R8eO- (optionally substituted with 1, 2 or 3 halo), R8
OCO-, R8 COO-, R86CO-, R86NHCO-, (R8e)2NCO, R8
CONH5R86OCONH-, R86OCON(Me)-, R8e(l-6C)alkyl-, halo,
cyano, carboxy, carboxy(l-6C)alkyl, hydroxy,
aminocarbonyl, -C6H(I3-3)Fa (wherein a is 1to 13),
-OC6HtI3-a)Fa (wherein a is 1 to 13), R8eS(O)p"-
(wherein p" is O, 1 or 2), amino(l-6C)alkyl, R NH(I
-6C)alkyl, (R8e)2N(l-6C)alkyl, R86NHSO2-, (R8e)2NSO2-,
and R8 SO2NH-; each R8a, R8b, R8c, R8d, R8e and R8f is
selected from (l- C)alkyl, (2-6C)alkenyl,
(2-6C)alkynyl and (3-8C)cycloalkyl; ARl a, ARl b or
ARl e are independently selected from phenyl or a
6,5-, or 6,6-bicyclic fused ring system, wherein both
rings are carbocyclic and wherein at least the ring
attached to the linking nitrogen atom is fully
aromatic; HET- l a, HET-I b, HET-l c, HET-I d, HET-I6
and HET-l f are independently selected from a 5- or
6-membered heteroaryl ring containing 1, 2, or 3
heteroatoms independently selected from O, N and S
(provided there are no 0-0, S-S or 0-S bonds), wherein
any sulfur atom may optionally be oxidised to an SO or
SO2 group, and wherein any carbon atom may optionally
be oxidised to a carbonyl group; HET-2a and HET-2b are
independently selected from a 5,5-, 5,6- 6,5- or
6,6-fused bicyclic, aromatic or partially unsaturated
heterocyclic ring system, containing 1, 2, 3 or 4
heteroatoms independently selected from O, N and S
(provided there are no 0-0, S-S or 0-S bonds), in
which the ring directly attached to the linking
nitrogen atom is aromatic, and either ring of the
bicyclic ring system may be carbocyclic; HET-3b,
HET-30, HET-36 are independently selected from a
partially or fully 



unsaturated A-, 5-, 6-or 7 membered heterocyclic ring
containing 1, 2, or 3 heteroatoms independently
selected from O, N and S (provided there are no 0-0,
S-S or 0-S bonds), wherein any sulfur atom may
optionally be oxidised to an SO or SO group, and
whereinany carbon atom may optionally be oxidised to a
carbonyl group; except that HET-3b and HET-3Care not
3-oxomorpholin-4-yl. It will be understood that the
definition of R in relation to formula (IB) as a
6-membered ring selected from phenyl, 3-pyridyl and
3,5-pyrimidinyl; substituted in the position which is
para to the linkage with the group -Y-NH- with a group
R4a and optionally additionally substituted on a
carbon atom in one or both positions which are meta to
the linkage with the group -Y-NH- (where possible) by
1 or 2 groups independently selected from R6c;
encompasses the following structures, for every
definition of substituent R'6c. Similarly, it will be
understood that the definition of R as a 5-membered
heteroaryl ring containing 1, 2, or 3 heteroatoms
independently selected from O, N and S (provided there
are no 0-0, S-S or O-S bonds); substituted on a carbon
atom in a position which is not directly adjacent the
linkage to the group -Y-NH- by a group selected from
R4a and optionally additionally substituted on carbon
(where available) by 1 or 2 groups independently
selected from R6d; encompasses the following
structures: For the avoidance of doubt it is to be
understood that where in this specification a group is
qualified by 'hereinbefore defined' or 'defined
hereinbefore' the said groupencompasses the first
occurring and broadest definition as well as each and
all of the particular definitions for that group. It
is to be understood that where substituents contain
two substituents on an alkyl chain, in which both are
linked by a heteroatom (for example two alkoxy
substituents), then these two substituents are not
substituents on the same carbon atom of the alkyl
chain. Examples of ARl a, ARl b and ARl e are phenyl,
naphthyl, indenyl and dihydroindenyl. Examples of ARl
a(l-6C)alkyl, ARl b(l-6C)alkyl or ARl e(l-6C)alkyl are
benzyl, phenethyl, naphthylmethyl and naphthylethyl.
Examples of ARl a-oxy, ARl -oxy or ARl e-oxy are
phenoxy and naphthyloxy. Examples of ARl
a-oxy(l-6C)alkyl, ARl b-oxy(l-6C)alkyl or ARl
e-oxy(l-6C)alkyl are phenoxymethyl and
naphthyloxyethyl. Examples of ARl a-(l-6C)alkoxy, ARl
b-(l-6C)alkoxy or ARl e-(l-6C)alkoxy are any value of
ARl a, ARl b or ARl e bonded to any value of (l-
C)alkoxy, for example benzyloxy and naphthyloxy. The
same convention applies wherever ARl a, ARl b or ARl e
is linked to another group. Examples of HET-l a, HET-l
b, HET-1C, HET-l d, HET-l e or HET-l f are oxazolyl,
oxadiazolyl, pyridyl, pyrimidinyl, imidazolyl,
triazolyl, pyrazinyl, pyridazinyl, pyrrolyl, thienyl
and furyl. Further examples of HET- l a, HET-l b,
HET-I 0, HET-l d, HET- l e or HET-I include thiazolyl,
tetrazolyl, isoxazolyl, pyrazolyl, triazinyl
thiadiazolyl, oxadiazolyl and isothiazolyl. Examples
of HET-l a-oxy, HET-l b-oxy, HET-l c-oxy, HET-l d-oxy,
HET-l e-oxy or HET-l f-oxy are oxazolyl-2-oxy,
l,2,4-oxadiazolyl-3-oxy, pyridyl-2-oxy, and
pyrimidinyl-4-oxy. The convention illustrated above
for ARl a, ARl b and AR1Capplies to HET-l a, HET-l b,
HET-I 0, HET-l d, HET-l e or HET-l f linked to any
other group. Examples of HET-2 a or HET-2b are
l,3-benzodioxol-5-yl, quinazolinyl, puiinyl, indolyl,
benzofuryl, benzothienyl, chromanyl, isochromanyl,
quinolinyl and isoquinolinyl. Further examples of
HET-2 a or HET-2b include quinoxalinyl, benzthiazolyl
and benzoxazolyl. Examples of HET-3 b, HET-3Cor HET-3e
are morpholinyl, thiomorpholinyl, piperazinyl,
piperidinyl, 2-oxopiperidinyl, pyrrolidinyl,
2-oxopyrrolidinyl, tetrahydropyranyl, dihydropyranyl,
tetrahydrothienyl, azetidinyl,
homomorpholinyl,diazepinyl and azepinyl. Particular
examples of HET-3 , HET-30 or HET-3e are morpholinyl,
thiomorpholinyl, piperazinyl and piperidinyl. Examples
of HET-3b-oxy, HET-3c-oxy or HET-3e-oxy are
morpholinyloxy, thiomorpholinyloxy, piperazinyloxy,
piperidinyloxy, 2-oxopiperidinyloxy, pyrrolidinyloxy,
2-oxopyrrolidinyloxy, tetrahydropyranyloxy,
dihydropyranyloxy, tetrahydrothienyloxy,
azetidinyloxy, homomorpholinyloxy, diazepinyloxy and
azepinyloxy. The convention illustrated above for ARl
a, ARl b and ARl e applies to HET-3b, HET-3Cor HET-3e
linked to any other group. If not stated elsewhere,
suitable optional substituents for a particular group
are those as stated for similar groups herein. A
compound of formula (I) may form stable acid or basic
salts, and in such cases administration of a compound
as a salt may be appropriate, and pharmaceutically
acceptable salts may be made by conventional methods
such as those described following. Suitable
pharmaceutically-acceptable salts include acid
addition salts such as methanesulfonate, tosylate,
a-glycerophosphate, fumarate, hydrochloride, citrate,
maleate, tartrate and (less preferably) hydrobromide.
Also suitable are salts formed with phosphoric and
sulfuric acid. In another aspect suitable salts are
base salts such as an alkali metal salt for example
sodium, an alkaline earth metal salt for example
calcium or magnesium, an organic amine salt for
example triethylamine, morpholine, -methylpiperidine,
-ethylpiperidine, procaine, dibenzylamine, iV,
-dibenzylethylamine, tris-(2-hydroxyethyi)amine,
JV-methyl d-glucamine and amino acids such as lysine.
There may be more than one cation or anion depending
on the number of charged functions and the valency of
the cations or anions. A preferred
pharmaceutically-acceptable salt is the sodium salt.
However, to facilitate isolation of the salt during
preparation, salts which are less soluble in the
chosen solvent may be preferred whether
pharmaceutically-acceptable or not. Within the present
invention it is to be understood that a compound of
the formula (I) or a salt thereof may exhibit the
phenomenon of tautomerism and that the formulae
drawings within this specification can represent only
one of the possible tautomeric forms. It is to be
understood that the invention encompasses any
tautomeric form which inhibitsDGATl activity and is
not to be limited merely to any one tautomeric form
utilised within the formulae drawings. Various forms
of prodrugs are known in the art. For examples of such
prodrug derivatives, see: a) Design of Prodrugs,
edited by H. Bundgaard, (Elsevier, 1985) and Methods
in Enzymology, Vol. 42, p. 309-396, edited by K.
Widder, et al. (Academic Press, 1985); b) A Textbook
of Drug Design and Development, edited by
Krogsgaard-Larsen and H. Bundgaard, Chapter 5 "Design
and Application of Prodrugs", by H. Bundgaard p.
113-191 (1991); c) H. Bundgaard, Advanced Drug
Delivery Reviews, 8, 1-38 (1992); d) H. Bundgaard, et
al., Journal of Pharmaceutical Sciences, 77, 285
(1988); and e) N. Kakeya, et al, Chem Pharm Bull, 32,
692 ( 1984). Examples of such prodrugs are in vivo
cleavable esters of a compound of the invention. An in
vivo cleavable ester of a compound of the invention
containing a carboxy group is, for example, a
pharmaceutically-acceptable ester which is cleaved in
the human or animal body to produce the parent acid.
Suitable 



pharmaceutically-acceptable esters for carboxy include
(l-6C)alkyl esters, for example methyl or ethyl;
(l-6C)alkoxymethyl esters, for example methoxymethyl;
(1- 6C)alkanoyloxymethyl esters, for example
pivaloyloxymethyl; phthalidyl esters; (3-
8C)cycloalkoxycarbonyloxy(l-6C)alkyl esters, for
example 1-cyclohexylcarbonyloxyethyl;
l,3-dioxolan-2-ylmethyl esters, for example
5-methyl-l,3-dioxolan-2-ylmethyl;
(l-6C)alkoxycarbonyloxyethyl esters, for example
1-methoxycarbonyloxyethyl; aminocarbonylmethyl esters
and mono- or di- N-((l- 6C)alkyl) versions thereof,
for example N,N-dimethylammocarbonylmethyl esters and
N-ethylaminocarbonylmethyl esters; and may be formed
at any carboxy group in the compounds of this
invention. An in vivo cleavable ester of a compound of
the invention containing a hydroxy group is, for
example, a pharmaceutically-acceptable ester which is
cleaved in the human or animal body to produce the
parent hydroxy group. Suitable pharmaceutically
acceptable esters for hydroxy include (l-6C)alkanoyl
esters, for example acetyl esters; and benzoyl esters
wherein the phenyl group may be substitutedwith
aminomethyl or N- substituted mono- or di- (l-6C)alkyl
aminomethyl, for example 4-aminomethylbenzoyl esters
and 4-N,N-dimethylaminomethylbenzoyl esters. It will
be appreciated by those skilled in the art that
certain compounds of formula (I) contain
asymmetrically substituted carbon and/or sulfur atoms,
and accordingly may exist in, and be isolated in,
optically-active and racemic forms. Some compounds may
exhibit polymorphism. It is to be understood that the
present invention encompasses any racemic,
optically-active, polymorphic or stereoisomeric form,
or mixtures thereof, which form possesses properties
useful in the inhibition of DGATl activity, it being
well known in the art how to prepare optically-active
forms (for example, by resolution of the racemic form
by recrystallization techniques, by synthesis from
optically-active starting materials, by chiral
synthesis, by enzymatic resolution, by
biotransformation, or by chromatographic separation
using a chiral stationary phase) and how to determine
efficacy for the inhibition of DGATl activity by the
standard tests described hereinafter. It is also to be
understood that certain compounds of the formula (I)
and salts thereof can exist in solvated as well as
unsolvated forms such as, for example, hydrated forms.
It is to be understood that the invention encompasses
all such solvated forms which inhibit-DGATl activity.
As stated before, we have discovered a range of
compounds that have good DGATl inhibitory activity.
They have good physical and/or pharmacokinetic
properties in general. The following compounds possess
preferred pharmaceutical and/or physical and/or
pharmacokinetic properties. .Particular aspects of the
invention comprise a compound of formula (I), or a
pharmaceutically-acceptable salt thereof, wherein the
substituents AR, HET, R1 to R8 and other substituents
mentioned above have values defined hereinbefore, or
any of the following values (which may be used where
appropriate with any of the definitions and
embodiments disclosed hereinbefore or hereinafter): In
one embodiment of the invention there are provided
compounds of formula (I), in an alternative embodiment
there are provided pharmaceutically-acceptable salts
of compounds of formula (I). In a further embodiment,
there are provided pro-drugs, particularly in-vivo
cleavable esters, of compounds of formula (I). In a
further embodiment, there are provided
pharmaceutically-acceptable salts of pro-drugs of
compounds of formula (I). Reference herein to a
compound of formula (I) should ingeneral be taken to
apply also to compounds of formulae (IA), (IB), (IZA),
(IZB) and (IZC). Particular values of variable groups
in compounds of formulae (I), (IA) and (IB) are as
follows. Such values may be used where appropriate
with any of the other values, definitions, claims or
embodiments defined hereinbefore or hereinafter. 1) R
, Rla or Rlb is ARl a 2) R R13 OrR1 s HET-I 3) R1, Rla
or Rlb is HET-23 4) R1, Rla or Rlb is unsubstituted 5)
R'or Rla is substituted by 1 group selected from R3 or
Rlb is substituted by 1 group selected from R3 6) R'or
Rla is substituted by 2 groups independently selected
from R3 or Rlb is substituted by 2 groups
independently selected from R3a 7) R1Or Rla is
substituted by 3 groups independently selected from R3
or Rlb is substituted by 3 groups independently
selected from R3a 8) R'or Rla is substituted by 4
groups independently selected from R3 or Rtb is
substituted by 4 groups independently selected from
R3a 9) R3 or R3a is halo 10) R3 or R3a is selected
from R8a, R8aO-, R83OCO-, R8aC00- and R8 CO- 11) R3 or
R3a is selected from R8a, R8aO- and R83OCO- 12) R3 or
R3a is selected from R8aNHC0-, R8aC0NH, R83OCONH- and
R83OCON(Me)- 13) R3 or R3a is selected from
R8a(l-6C)alkyl-, haloC 1-6alkyl or haloC 1-6alkoxy 14)
,R3 or R3a is selected from R8a(l-6C)alkyl-,
-C6H(I3-a)Fa (wherein a is 1 to 14), -OC6H(13-a)Fa
(wherein a is 1 to 14) 15) R3 or R3a is selected
from(l-6C)alkylthio, alkylcarbonyl and di(l
-6C)alkylaminocarbonyl 16) R3 or R3a is selected
from(3-8C)cycloalkyloxy(l-6C)alkyl, (3-8C)cycloalkyl(l
-6C)alkoxy, and (3-8C)cycloalkyl(l -6C)alkoxy(l
-6C)alkyl 17) R3 or R3a is selected from halo, R8a,
R8aO-, R8 OCO-, R83COO-, R8aC0-, R83NHCO-, R8 CONH,
R83OCONH-, R8 OCON(Me)-, R8a(l-6C)alkyl-,
halo(l-6C)alkyl (such as -C6H(13-a)Fa (wherein a is 1
to 13), halo(l-6C)alkoxy (such as
-OC6H(13-a)Fa(wherein a is 1 to 13), (l-6C)alkylthio,
di(l-6C)alkylaminocarbonyl,
(3-8C)cycloalkyloxy(l-6C)alkyl,
(3-8C)cycloalkyl(l-6C)alkoxy,
(3-8C)cycloalkyl(l-6C)alkoxy(l-6C)alkyl, ARl
b-(l-6C)alkoxy, HET-l b-(l-6C)alkoxy, HET-3b-(l
-6C)alkoxy, ARl b-oxy(l -6C)alkyl, HET-I b-oxy(l
-6C)alkyl, HET-3b-oxy(l-6C)alkyl, ARl
b-(l-6C)alkoxy(l-6C)alkyl, HET-Ib-(l -6C)alkoxy(l
-6C)alkyl, and HET-3b-(l -6C)alkoxy(l -6C)alkyl 18) R3
or R3a is selected from phenyl and HET-1b 19) R3 or
R3a is phenyl 20) R3 or R3a is selected from ARl
b-(l-6C)alkoxy, and HET-l b-(l-6C)alkoxy,
HET-3b-(l-6C)alkoxy 21) R3 or R3a is selected from ARl
b-oxy(l-6C)alkyl, HET-I b-oxy(l-6C)alkyl,
HET-3b-oxy(l-6C)alkyl, ARl b-(l-6C)alkoxy(l-6C)alkyl,
HET-1b-(l -6C)alkoxy(l -6C)alkyl, and
HET-3b-(1-6C)alkoxy(1-6C)alkyl 22) a phenyl, AR1b,
HET-1b, HET-3b or cycloalkyl ring in any value for R3
is substituted by 1 or 2 substituents independently
selected from R7a, and a phenyl, ARl b, HET-l b,
HET-3b or cycloalkyl ring in any value for R3a is
substituted by 1 or 2 substituents independently
selected from R7d 23) a phenyl, ARl , HET-I , HET-3D-
or cycloalkyl ring in any value for R or R>3aa is
unsubstituted 24) an R8a, (3-8C)cycloalkyl, or (l-
C)alkyl group in any definitions for R3 or R3a is
unsubstituted 



25) an R8a, (3-8C)cycloalkyl, or (l-6C)alkyl group in
any definitions for R3 or R3a is substituted by 1 or 2
substituents independently selected from (l-6C)alkyl,
(l-6C)alkoxy, (2-6C)alkenyl, (2-6C)alkynyl, hydroxy,
cyano, carboxy, aminocarbonyl, -C6H(H-3)F3 (wherein a
is 1 to 14), amino, (l-6C)alkylamino,
di(l-6C)alkylamino, (l-6C)alkylthio,
(l-6C)alkylsulfmyl, (l-6C)alkylsulfonyl,
aminosulfonyl, (l-6C)alkylaminosulfonyl, di(l
-6C)alkylaminosulfonyl, (1-6C)alkylsulfonylamino,
aminocarbonyl, (1-6C)alkylaminocarbonyl, di(l
-6C)alkylaminocarbonyl, ( 1-6C)alkylcarbonylamino,
(l-6C)alkoxycarbonylamino,(l-6C)alkoxycarbonyl(N-methy
l)amino and (l- bC)alkylaminocarbonyloxy; and/or
substituted by 1, 2 or 3 halo; 26) R2or R2a is a
6-membered ring selected from phenyl, 3-pyridyl,
5-pyridyl and 3,5-pyrimidinyl; substituted in the
4-position by a group selected from R4 and
optionallyadditionally substituted on a carbon atom in
one or both meta-positions relative to the linkage to
the group -Y-NH- (where possible) by 1 or 2 groups
independently selected from R6a; or 27) R2b is a
6-membered ring selected from phenyl, 3-pyridyl,
5-pyridyl and 3,5-pyrimidinyl; substituted in the
4-position by a group selected from R4a and optionally
additionally substituted on a carbon atom in one or
both meta-positions relative to the linkage to the
group -Y-NH- (where possible) by 1 or 2 groups
independently selected from R6c; 28) R2 , R2a or R2b
is phenyl 29) R2 , R2a or R2b is 3-pyridyl 30) R2 ,
R2a or R2b is phenyl or 3-pyridyl 31) R2 or R2a is a
six-membered ring substituted in the position which is
para to the linkage with the group -Y-NH- by a group
selected from R4; or a group R2b is a sixmembered ring
substituted in the position which is para to the
linkage with the group - Y-NH- by a group selected
from R4a 32) R2 or R2a is a six-membered ring
substituted in the position which is para to the
linkage with the group -Y-NH- by a group selected from
R4 and additionally substituted on a carbon atom in a
3-position by R6a; or R2b is a six-membered ring
substituted in the position which is para to the
linkage with the group -Y-NH- by a group selected from
R4a and additionally substituted on a carbon atom in a
3-position by R6e; 33) R2 or R2a is a group or
sub-formula (iv) as defined above; or R2b is a
5-membered heteroaryl ring containing 1, 2, or 3
heteroatoms independently selected from O,N and S
(provided there are no 0-0, S-S or O-S bonds);
substituted on a carbon atom in a position which is
not adjacent the linkage to the group -Y-NH- by a
group selected from R4a and optionally additionally
substituted on carbon (where available) by 1 or 2
groups independently selected from R6d 34) R2 or R2a
is a group HET-2b optionally substituted with methyl
35) R4 or R4a is phenyl 36) .R4 or R4a is HET-3 0
(wherein any available nitrogen atom is substituted by
R5 provided it is not thereby quaternised) 37) R4 or
R4a is HET-l c 38) R4 or R4a is selected from phenoxy,
HET- 1c-oxy, R8bO-, phenyl( 1-6C)alkoxy andHET-l
c-(l-6C)alkoxy 39) R4 or R4a is selected from R8b,
R8bO(l-6C)alkyl, amino(l-6C)alkyl, hydroxy(l-6C)alkyl,
phenoxy(l-6C)alkyl and HET-l c-oxy(l-6C)alkyl 40) R4
or R4a is selected from R8b and hydroxy( 1-6C)alkyl
41) R4 or R4a is selected from phenylamino,
phenyl(l-6C)alkylamino, HET-l c-amino, HET-1C-(1
-6C)alkylamino, (1-6C)alkylamino, N-phenyl-N-(l
-6C)alkylamino,
N-phenyl(l-6C)alkyl-N-(l-6C)alkylamino, N-(HET-l
c)-N-(l-6C)alkylamino, N-(HET-l
c-(l-6C)alkyl)-N-(l-6C)alkylamino, and
di(l-6C)alkylamino 42) R4 or R4a is selected from
phenylamino, N-phenyl-N-(l-6C)alkylamino 43) R4 or R4a
is selected from phenyl, HET-3C, phenoxy, HET-l c-oxy,
R8bO-, phenyl(l-6C)alkoxy, HET-l c-(l-6C)alkoxy, R8b,
hydroxy(l-6C)alkyl, phenylamino and N-phenyl-N-(l
-6C)alkylamino 44) an alkyl, R8b, phenyl, HET- l c or
HET-3Cring in any of the definitions for R4 is
substituted by 1 or 2 substituents independently
selected from R ; or an alkyl, R , phenyl, HET-I 0 or
HET-30 ring in any of the definitions for R4a is
substituted by 1 or 2 substituents independently
selected from R7c 45) an alkyl, R8b, phenyl, HET-I 0
or HET-3Cring in any of the definitions for R4 or R4a
is unsubstituted 46) R5 or R5a is selected from (
1-6C)alkyl and (3-8C)cycloalkyl 47) R5 or R5a is
R80CO- 48) R5 or R5a is phenyl (optionally
substituted) or HET- 1d 49) R5 or R5a is
phenylcarbonyl (optionally substituted) or HET-l
d-carbonyl 50) R5 or R5a is selected from carboxy, (
1-6C)alkoxycarbonyl, R80NHCO-, (l-6C)alkoxysulfonyl,
(l-6C)alkylaminosulfonyl, (l-6C)alkylsulf  nyl and
(l-6C)alkylsulfonyl 51) R5 or R5a is selected from (l-
C)alkoxycarbonyl and (l-6C)alkylsulfonyl 52) R5 or R5a
is selected from ( 1-6C)alkyl, HET-I , R80CO-,
(1-6C)alkoxycarbonyl and (l- bC)alkylsulfonyl 53) any
(l-6C)alkyl group in any of the definitions of R5 or
R5a is substituted by a substituent selected from
(l-6C)alkoxy, (l-6C)alkylS(0)p- (wherein p is 0, 1 or
2), amino, (l-6C)alkylamino, hydroxy, carboxy,
(2-6C)alkenyl, (2-6C)alkynyl, phenyl (optionally
substituted) and HET- l d54) any (l-6C)alkyl group in
any of the definitions of R5 or R5a is unsubstituted
55) R6\ R6b, R6c or R6d is selected from R8d, R8dO-,
R8dOCO- and R8dCOO- 56) R6a, R6b, R6c or R6d is
selected from halo and cyano 57) R6a, R6b, R6c or R6d
is selected from halo(l -6C)alkyl, dihalo(l -6C)alkyl
58) R6\ R6b, R60 or R6d is selected from (
1-6C)alkoxy(l -6C)alkyl and (l-6C)alkoxy(l-6C)alkoxy
59) R6a, R6b, R6c or R6d is selected from
(l-6C)alkylcarbonyl and (l-6C)alkylS(0)p- (wherein p
is 0, 1 or 2) 60) R6a, R6b, R6c or R6d is selected
from ( 1-6C)alkylaminocarbonyl,
di(l-6C)alkylaminocarbonyl, (l-6C)alkylcarbonylamino,
(l-6C)alkylaminosulfonyl, di(l-6C)alkylaminosulfonyl
and (l-6C)alkylsulfonylamino 61) R6a, R6b, R6c or R6d
is selected from ARl e-(l-6C)alkoxy, HET-l
e-(l-6C)alkoxy, HET-3e-(l-6C)alkoxy, ARl
e-oxy(l-6C)alkyl, HET-l e-oxy(l-6C)alkyl, HET-3e-oxy(l
-6C)alkyl, ARl e-(l -6C)alkoxy(l -6C)alkyl, HET-l
e-(l-6C)alkoxy(l-6C)alkyl, and
HET-3e-(l-6C)alkoxy(l-6C)alkyl 62) any alkyl, R8d,
phenyl, ARl e, HET-l e, HET-3e or cycloalkyl ring in
any value for R6\ R6b is substituted by 1, 2 or 3
substituents independently selected from R7c, or in
any value for R6c or R6d is substituted by 1, 2 or 3
substituents independently selected from R7f 63) any
alkyl, R8d, phenyl, ARl e, HET-l e, HET-3e or
cycloalkyl ring in any value for R6a, R6b, R6c or R6d
is unsubstituted 64) R7\ R7b, R7c, R7d, R7e or R7f is
R8e (optionally substituted with 1, 2 or 3 halo or
with hydroxy) 65) R7a R7b, R7c, R7d, R7e or R7f is
R8eO- (optionally substituted with 1, 2 or 3 halo) 66)
R7\ R7b or R7c is selected from R8 OCO-, R8 COO-,
R86CO-, R8 NHCO-, 



R10R11NCO, R86CONH, R8 OCONH- and R86OCON(Me)- 67)
R7d, R7e or R7f is selected from R86OCO-, R86COO-,
R86CO-, R86NHCO-, (R8e)2NCO, R86CONH, R86OCONH- and
R86OCON(Me)- 6S) R7a, R7b or R7c is selected from
R8e(l -6C)alkyl-, halo, cyano, carboxy,
carboxy(l-6C)alkyl, hydroxy, aminocarbonyl,
halo(l-6C)alkyl, halo(l-6C)alkoxy69) R7d, R7e or R7f
is selected from R8e(l -6C)alkyl-, halo, cyano,
carboxy, carboxy(l-6C)alkyl, hydroxy, aminocarbonyl,
-C H(I3-3)Fa (wherein a is 1 to 13), -OC6H( )Fa
(wherein a is 1to 13) 70) R7a, R7b or R7c is selected
from R8eS(O)p- (wherein p is 0, 1 or 2),
amino(l-6C)alkyl, R86NH(I -6C)alkyl, Ru
R10N(l-6C)alkyl, R8 NHSO2-, R1 1R10NSO2-, and R8
SO2NH- 71) R7d, R7e or R7f is selected from R8eS(O)r-
(wherein p is 0, 1 or 2), amino(l-6C)alkyl, R8 NH(I
-6C)alkyl, (R8e)2N(l-6C)alkyl, R8 NHSO2-, (R8e)2NSO2 ,
and R86SO2NH- 72) R8a, R8b, R8c, R8d, R8e or R8f is
selected from (1-6C)alkyl, (2-6C)alkenyl,
(2-6C)alkynyl, (3-8C)cycloalkyl 73) R8a , R8b , R8c,
R8d , R8e or R8f is selected from (l-6C)alkyl and
(3-8C)cycloalkyl 74) R8a, R8b, R8c, R8d , R8e or R8f
is selected from ( 1-6C)alkyl 75) ARl a, ARl b or ARl
6 is phenyl 76) ARl a, ARl b or ARl e is a 6,5-, or
6,6-bicyclic fused ring system, 77) ARl a, ARl b or
ARl 6 is naphthyl 78) ARl a, ARl" or ARl 6 is phenyl,
dihydroindenyl or naphthyl 79) HET-l a, HET-l\ HET-1C
HET-l d, HET-I 6 or HET-l f is 5- membered heteroaryl
ring 80) HET-1\ HET- 1b, HET-1c, HET- 1d, HET- 16 or
HET-1f is a 6-membered heteroaryl ring 81) HET-2a or
HET-2b is a 5,5- or 6,6-fused bicyclic heterocyclic
ring system 82) HET-2a or HET-2b is a 5,6- 6,5- fused
bicyclic heterocyclic ring system 83) HET-3b, HET-3Cor
HET-36 is a 5-membered ring 84) HET-3b, HET-30 or
HET-36 is a 6-membered ring 85) HET-3b, HET-30 or
HET-36 is a 7-membered ring 86) .HET-3b, HET-30 or
HET-3 is a 4-membered ring 87) s is suitably 0 In yet
further preferred compounds: 88) R4 is a group R8b
where R8b is (3-8C)cycloalkyl such as cyclohexyl 89)
R4 is a group R8b where R8b is substituted by a
substituent R7b 90) R7b is H2NCO(CR 13R14),, - or
(R10R1l)NC0(CH 2)n91) R7b is HCONH(CR I3R14 )n,
HCONR^(CR 13R14 )n, R8eCONR8f(CR13R14)n 92) R7b is R12
or R12 (l -6C)alkyl, 93) R2 or R2a is a cyclohexyl
group. In a further aspect of the invention there is
provided a compound of the formula (IB') or a
pharmaceutically-acceptable salt thereof, which is a
compound of the formula (IB) as shown above, wherein:
Rlb is selected from ARl a, HET-l a and HET-2a;
wherein Rlb is optionally substituted by 1, or 2
groups independently selected from R3a; R3a is
selected from halo, R8a, R8aO-, R8 OCO-, R8 COO-, R8
CO-, R8 NHCO-, R8aC0NH, R8a0C0NH-, R83OCON(Me)-,
R8a(l-6C)alkyl-, -C6H(13-a)Fa (wherein a is 1 to 13),
-OC6H(i3.a)Fa (wherein a is 1 to 13), (l-
bC)alkylthio, di(l-6C)alkylaminocarbonyl, phenyl,
HET-l b, ARl b-(l-6C)alkoxy, HET-lb-(l-6C)alkoxy,
HET-3b-(l-6C)alkoxy, ARl b-oxy(l-6C)alkyl, HET-l
b-oxy(l-6C)alkyl, HET-3b-oxy(l-6C)alkyl, ARl
b-(l-6C)alkoxy(l-6C)alkyl 5HET-l
b-(l-6C)alkoxy(l-6C)alkyl, and
HET-3b-(l-6C)alkoxy(l-6C)alkyl; wherein any phenyl,
ARl , HET-l b, HET-3b or cycloalkyl ring in any of the
above values for R3a may optionally be substituted by
1 or 2 substituents independently selected from R7d;
and wherein any R8a, or (l-6C)alkyl group in any of
the above definitions for R3a may optionally be
substituted by 1 or 2 substituents independently
selected from (l- bC)alkyl, (l-6C)alkoxy, hydroxy,
carboxy, -C H( - )Fa (wherein a is 1 to 13),
(l-6C)alkylamino, di(l-6C)alkylamino,
(l-6C)alkylsulfonyl, (l-6C)alkylarninosulfonyl,
di(l-6C)alkylaminosulfonyl, (l-6C)alkylsulfonylamino,
aminocarbonyl, ( 1-6C)alkylaminocarbonyl, di(l
-6C)alkylaminocarbonyl, ( 1-6C)alkylcarbonylamino,
(l-6C)alkoxycarbonylamino; and/or any R a, or
(l-6C)alkyl group in any of the above definitions for
R3a may optionally be substituted by 1, 2 or 3 halo;
R2b is: a) a 6-membered ring selected from phenyl,
3-pyridyl and 3,5-pyrimidinyl; substituted in the
which is para to the linkage of the group -Y-NH- by a
group selected from R4a and optionally additionally
substituted on a carbon atom in one or both
3-positions (where possible) by 1 or 2 groups
independently selected from R6c; R4a is selected
from:a) phenyl; b) HET-3C(wherein any available
nitrogen atom is substituted by R5a provided it is not
thereby quaternised); c) HET-l c; d) phenoxy, HET-l
c-oxy, R8bO-, phenyl(l-6C)alkoxy and HET-l
c-(l-6C)alkoxy; e) R8b,R8bO(l-6C)alkyl,
amino(l-6C)alkyl, hydroxy(l-6C)alkyl,
phenoxy(l-6C)alkyl, HET-l c-oxy(l-6C)alkyl; and f)
phenylamino, phenyl(l-6C)alkylamino, HET-l c-amino,
HET-l c-(l-6C)alkylamino, (
1-6C)alkylamino,N-phenyl-N-(l
-6C)alkylamino,N-phenyl(l -6C)alkyl-N-(l -6C)alkylamin
o, N-(HET-l c)-N-(l-6C)alkylamino, N-(HET-l
c-(l-6C)alkyl)-N-(l-6C)alkylamino, and
di(1-6C)alkylamino; wherein any alkyl, R8b, phenyl,
HET-I 0 or HET-30 ring in any of the definitions a) to
f) for R4a may optionally be substituted by 1 or 2
substituents independently selected from R7e; R5a is
selected from (l-6C)alkyl, (3-8C)cycloalkyl, phenyl
(optionally substituted with 1 or 2 halo), HET- l d,
R80CO-, phenylcarbonyl (wherein the phenyl is
optionally substituted with 1 or 2 halo), HET-l
d-carbonyl, (l- C)alkoxycarbonyl, R80NHCO-,
(l-6C)alkoxysulfonyl, (l-6C)alkylaminosulfonyl,
(l-6C)alkylsulfinyl and (l-6C)alkylsulfonyl; wherein
any (l-6C)alkyl group in any of the definitions of R5a
may optionally be substituted by a substituent
selected from (l- C)alkoxy, (l-6C)alkylS(0)p'-
(wherein p' is 0, 1 or 2), amino, (l-6C)alkylamino,
hydroxy, carboxy, phenyl (optionally substituted with
1 or 2 halo) and HET-l f; .R60 and R6d are
independently selected from R8d,R8dO-, R8dOCO-,
R8dCOO-, halo, cyano, halo(l-6C)alkyl,
dihalo(l-6C)alkyl 5 (l-6C)alkoxy(l-6C)alkyl,
(l-6C)alkoxy(l-6C)alkoxy, (l- C)alkylcarbonyl and
(l-6C)alkylS(O) r- (wherein p is O 1 or 2), wherein
any alkyl or R8d in any of the above values for R6c or
R6d may optionally be substituted by 1, 2 or 3
substituents independently selected from R7f; R7d, R7e
and R7f are independently selected from R8e
(optionally substituted with 1, 2 or 3 halo or with
hydroxy), R8eO- (optionally substituted with 1, 2 or 3
halo), halo, cyano, carboxy, carboxy(l-6C)alkyl,
hydroxy, aminocarbonyl, -C6H( 3-a)Fa (wherein a is 1
to 13), -OC6H03-3)Fa (wherein a is 1to 13), R8eS(O)p"-
(wherein p" is 0, 1 or 2); each R8a, R8b, R8c, R8d,
R8e or R8f is selected from (l-6C)alkyl;each ARl a,
ARl b or ARl e is phenyl or a 6,5-, or 6,6-bicyclic
fused ring system, 



wherein both rings are carbocyclic and wherein at
least the ring attached to the linking nitrogen atom
is fully aromatic; each HET-l a, HET- l b, HET-I 0,
HET-l d, HET-l e or HET-l f is 5- or 6-membered
heteroaryl ring containing 1, 2, or 3 heteroatoms
independently selected from O,N and S (provided there
are no O-O, S-S or O-S bonds), wherein any sulfur atom
may optionally be oxidised to an SO or SO2 group, and
wherein any carbon atom may optionally be oxidised to
a carbonyl group; each HET-2a or HET-2b is a 5,5-,
5,6- 6,5- or 6,6-fused bicyclic, aromatic or partially
saturated heterocyclic ring system, containing 1, 2, 3
or 4 heteroatoms independently selected from O, N and
S (provided there are no O-O, S-S or O-S bonds), in
which the ring directly attached to the linking
nitrogen atom is aromatic, and either ring of the
bicyclic ring system may be carbocyclic; HET-3b,
HET-30 or HET-3 e is independently selected from a
partially or fully saturated 4-, 5-, 6-or 7 membered
heterocyclic ring containing 1, 2, or 3 heteroatoms
independently selected from O, N and S (provided there
are no O-O, S-S or O-S bonds), wherein any sulfur atom
may optionally be oxidised to an SO or SO2 group, and
wherein any carbon atom may optionally be oxidised to
a carbonyl group; except that HET-3b, HET-30 or HET-3e
is not 3-oxomorpholin-4-yl. In a further aspect of the
invention there is provided a compound of the formula
(IB") or a pharmaceutically-acceptable salt thereof,
which is a compound of the formula (IB) as shown
above, wherein: Rlb is selected from ARl a, HET-l a
and HET-2a; wherein Rlb is optionally substituted by
1, or 2 groups independently selected from R3a; R3a is
selected from halo, R8a, R8aO-, R8aOCO-, R8 COO-,
R8aC0-, -C6H(13-a)Fa (wherein a is 1 to 13),
-OC6H(13-a)Fa (wherein a is 1 to 13), (l-6C)alkylthio,
di(l-6C)alkylaminocarbonyl, phenyl, HET-l b, ARl
b-(l-6C)alkoxy, HET-l b-(l-6C)alkoxy, wherein any R8a,
or (l-6C)alkyl group in any of the above definitions
for R3amay optionally be substituted by 1 or 2
substituents independently selected from (l-6C)alkoxy,
hydroxy, carboxy, -C6H(i3-a)Fa (wherein a is 1 to 13);
and/or by 1, 2 or 3 halo;R2b is phenyl or 3-pyridyl;
substituted in the position which is para to the
linkage with the group -Y-NH- by a group selected from
R4a and optionally additionally substituted on a
carbon atom in one or both meta positions with respect
to the linkage with the group -Y-NH- (where possible)
by 1 or 2 groups independently selected from R6d; R4a
is selected from: a) phenyl; b) HET-3C(wherein any
available nitrogen atom is substituted by R5a provided
it is not thereby quaternised); d) phenoxy, HET-l
c-oxy, R8bO-, phenyl(l-6C)alkoxy and HET-l
c-(l-6C)alkoxy; e) R8b , R8bO(l-6C)alkyl,
hydroxy(l-6C)alkyl; and f) phenylamino,
phenyl(l-6C)alkylamino, HET-l c-amino, HET-l
c-(l-6C)alkylamino, (l-6C)alkylamino,
N-phenyl-N-(l-6C)alkylamino and di(l-6C)alkylamino;
R5a is selected from (l- bC)alkyl, phenyl (optionally
substituted with 1 or 2 halo), HET- l d, R8 CO-,
phenylcarbonyl (wherein the phenyl is optionally
substituted with 1 or 2 halo), HET-l d-carbonyl,
(l-6C)alkoxycarbonyl, R80NHCO-, (l-6C)alkoxysulfonyl,
(l-6C)alkylaminosulfonyl, and (l-6C)alkylsulfonyl;
wherein any (l- bC)alkyl group in any of the
definitions of R5a may optionally be substituted by a
substituent selected from (l-6C)alkoxy,
(l-6C)alkylS(0)p'- (wherein p' is 0, 1 or 2), amino,
(l-6C)alkylamino, hydroxy, carboxy, phenyl (optionally
substituted with 1 or 2 halo) and HET-l f; R d is
selected from R , halo and cyano; R8a, R8b, R80 or R8d
is (l-6C)alkyl; ARl a or ARl b is phenyl or a 6,5-, or
6,6-bicyclic fused ring system, wherein both rings are
carbocyclic and wherein at least the ring attached to
the linking nitrogen atom is fully aromatic; HET-l a,
HET-l b, HET-I , HET-l d or HET-l f is 5- or
6-membered heteroaryl ring containing 1, 2, or 3
heteroatoms independently selected from O,N and S
(provided there are no 0-0, S-S or O-S bonds), wherein
any sulfur atom may optionally be oxidised to an SO or
SO2 group, and wherein any carbon atom may optionally
be oxidised to a carbonyl group; HET-2a is a 5,5-,
5,6- 6,5- or 6,6-fused bicyclic, aromatic or partially
saturated heterocyclic ring system, containing 1, 2, 3
or 4 heteroatoms independently selected fromO, N and S
(provided there are no 0-0, S-S or O-S bonds), in
which the ring directly attached to the linking
nitrogen atom is aromatic, and either ring of the
bicyclic ring system may be carbocyclic; HET-30 is a
partially or fully saturated 5- or 6- membered
heterocyclic ring containing 1, 2, or 3 heteroatoms
independently selected from O, N and S (provided there
are no 0-0, S-S or O-S bonds), wherein any sulfur atom
may optionally be oxidised to an SO or SO group, and
wherein any carbon atom may optionally be oxidised to
a carbonyl group; except that HET-3 is not
3-oxomorpholin-4-yl. In a further aspect of the
invention there is provided a compound of the formula
(IB'") or a pharmaceutically-acceptable salt thereof,
which is a compound of the formula (IB) as shown
above, wherein: Rlb is selected from ARl a and HET-2a;
wherein Rlb is optionally substituted by 1 or 2 groups
independently selected from R3a; R3a is selected from
halo, R8a, R8aO-, R8a0C0-, -C6Ha3-a)Fa (wherein a is 1
to 13), and (l-6C)alkylthio; R2b is phenyl or
3-pyridyl; substituted in the position which is para
to the linkage with the group -Y-NH- by a group
selected from R4a and optionally additionally
substituted on a carbon atom in one or both of the
positions which are meta to the the linkage with the
group -Y-NH- (where possible) by 1 or 2 groups
independently selected from R6c; R4a is selected from:
a) phenyl; b) HET-3c (wherein any available nitrogen
atom is substituted by R5a provided it is not thereby
quaternised); d) phenoxy, HET-l c-oxy, R8bO-,
phenyl(l-6C)alkoxy and HET-l c-(l-6C)alkoxy; e) R8b
and hydroxy(l-6C)alkyl; and f) phenylamino and
N-phenyl-N-(l-6C)alkylamino; R5a is selected from
(l-6C)alkyl, benzyl, HET-l d, R8 CO-, phenylcarbonyl
(wherein the phenyl is optionally substituted with 1
or 2 halo), HET-l d-carbonyl, (l-6C)alkoxycarbonyl and
(l- C)alkylsulfonyl; R6c is selected from R8d, halo
and cyano;R8a, R8b, R8c and R8d are independently
selected from (l-6C)alkyl; ARl a is selected from
phenyl, naphthyl, indenyl and dihydroindenyl; HET-l c
or HET-l d is pyridyl, ; HET-2a is 1,3-benzodioxolyl;
HET-30 is selected from morpholino, morpholinyl,
piperazinyl and piperidinyl. In a further aspect of
the invention there is provided a compound of the
formula (IB""), or a pharmaceutically-acceptable salt
thereof, which is a compound of the formula (IB) as
shown above, wherein 



Rlb is selected from phenyl, 1-naphthyl and 2-napthyl,
optionally selected with 1, 2 or 3 fluoro; R is phenyl
or pyridyl; substituted as described by a group R and
a group R R6c is halo, preferably fluoro or chloro;
R4a is morpholino, acylpiperazinyl or phenyl. In a
further aspect of the invention there is provided a
compound of the formula (IB'""), or a
pharmaceutically-acceptable salt thereof, which is a
compound of the formula (IB) as shown above, wherein
Rlb is selected from phenyl, 1-naphthyl and 2-napthyl,
optionally substituted with 1, 2 or 3 fluoro; R2b is
phenyl or pyridyl; substituted as described by a group
R4a and a group R6c R6c is halo, preferably fluoro or
chloro; R4a is morpholino or acylpiperazinyl.
Preferred compounds of the invention are any one of
the following, or their pharmaceutically acceptable
salts and/or pro-drugs thereof:
N-[4-(4-morpholinyl)phenyl]-5-[[3-(phenylmethoxy)pheny
l]amino]-l,3,4-oxadiazole-2- carboxamide;
5-[(4-chloro-3-methylphenyl)amino]-N-[4-(4-morpholinyl
)phenyl]-l,3,4-oxadiazole-2- carboxamide;
5-[(4-chlorophenyl)amino]-N-[4-(4-morpholinyl)phenyl]-
l,3,4-oxadiazole-2-carboxamide;
5-[(2,3-dihydro-lH-inden-5-yl)amino]-N-[4-(4-morpholin
yl)phenyl]-l,3,4-oxadiazole-2- carboxamide;
5-[(3-methylphenyl)amino]-N-[4-(4-morpholinyl)phenyl]-
l,3,4-oxadiazole-2- carboxamide;
N-[4-(4-morpholinyl)phenyl]-5-(l-naphthalenylamino)-l,
3,4-oxadiazole-2-carboxamide;
5-[(3,4-difluorophenyl)amino]-N-[4-(4-morpholinyl)phen
yl]-l,3,4-oxadiazole-2-carboxam ide;
3-[[5-[[[4-(4-morpholinyl)phenyl]amino]carbonyl]-l,3,4
-oxadiazol-2-yl]amino]-benzoic acid, ethyl ester;
5-[(3-ethylphenyl)amino]-N-[4-(4-morpholinyl)phenyl]-l
,3,4-oxadiazole-2-carboxamide;
5-[(3-chlorophenyl)amino]-N-[4-(4-morpholinyl)phenyl]-
l,3 54-oxadiazole-2-carboxamide; N-[4-(4-mof
holinyl)phenyl]-5-(2-naphthalenylamino)-l,3,4-oxadiazo
le-2-carboxamide;
5-[(3-bromophenyl)amino]-N-[4-(4-morpholinyl)phenyl]-l
,3,4-oxadiazole-2-carboxamide;
5-[(3,4-dimethylphenyl)amino]-N-[4-(4-morpholinyl)phen
yl]-l ,3,4-oxadiazole-2- carboxamide;
5-[(3-chloro-4-methylphenyl)amino]-N-[4-(4-morpholinyl
)phenyl]-l,3,4-oxadiazole-2- carboxamide,
5-[[3-(methylthio)phenyl]amino]-N-[4-(4-morpholinyl)pl
ienyl]-l,3,4-oxadiazole-2- carboxamide,
5-[(4-fluoro-3-methylphenyl)amino]-N-[4-(4-morpholinyl
)phenyl]-l,3,4-oxadiazole-2- carboxamide,
5-[(3,5-dimethylphenyl)amino]-N-[4-(4-morpholinyl)phen
yl]-l,3,4-oxadiazole-2- carboxamide,
5-[(2,5-difluorophenyl)amino]
-N-[4-(4-morpholinyl)phenyl]-1,3,4-oxadiazole-2-
carboxamide, 5-[(2,3-difluorophenyl)amino]
-N-[4-(4-morpholinyl)phenyl] -1,3,4-oxadiazole-2-
carboxamide, 5-[(2,4-difluorophenyl)amino]
-N-[4-(4-morpholinyl)phenyl]-1,3,4-oxadiazole-2-
carboxamide; 5-[[4-(1,1-dimethylethyl)phenyl]
amino]-N-[4-(4-morpholinyl)phenyl]-1,3,4-oxadiazole-2-
carboxamide; 5-[(4-methylphenyl)amino]
-N-[4-(4-morpholinyl)phenyl]- 1,3,4-oxadiazole-2-
carboxamide;
N-[4-(4-morpholinyl)phenyl]-5-(phenylamino)-l,3,4-oxad
iazole-2-carboxamide;
N-[4-(4-morpholinyl)phenyl]-5-[[3-(trifluoromethyl)phe
nyl]amino]-l,3,4-oxadiazole-2- carboxamide;5-[(4-fl
uoiOphenyl)amino]-N-[4-(4-morpholinyl)ph.enyl]-l
,3,4-oxadiazole-2-carboxamide;
5-[(2-chlorophenyl)amino]-N-[4-(4-morpholinyl)phenyl]-
l,3,4-oxadiazole-2-carboxamide;
5-[(2-chloro-4-methylphenyl)amino]
-N-[4-(4-morpholinyl)phenyl] -1,3,4-oxadiazole-2-
carboxamide;
5-[(2,3-dimethylphenyl)amino]-N-[4-(4-morpholinyl)plie
nyl]-l,3,4-oxadiazole-2- carboxamide;
5-[(2-fluorophenyl)amino]-N-[4-(4-morpholinyl)phenyl]-
l,3,4-oxadiazole-2-carboxamide;
5-[(2-methylphenyl)amino]-N-[4-(4-morpholinyl)phenyl]-
l,3,4-oxadiazole-2- carboxamide;
5-[(3-fluorophenyl)amino]-N-[4-(4-morpholinyl)phenyl]-
l,3,4-oxadiazole-2-carboxamide;
5-[[2-(l-methylethyl)phenyl]amino]-N-[4-(4-morpholinyl
)phenyl]-l,3,4-oxadiazole-2- carboxamide;
5-[(4-methoxyphenyl)ammo]-N-[4-(4-morpholinyl)phenyl]-
l,3,4-oxadiazole-2-carboxami de;
5-(l,3-benzodioxol-5-ylamino)-N-[4-(4-mo f
holinyl)phenyl]-l,3,4-oxadiazole-2- carboxamide;
5-[(2-iodophenyl)amino]-N-[4-(4-morpholinyl)phenyl]-l,
3,4-oxadiazole-2-carboxamide;
N-[3-chloro-4-(4-morpholinyl)phenyl]-5-[(3-methylpheny
l)aniino]-l,3,4-oxadiazole-2- carboxamide;
N-[3-fluoro-4-(4-morpholinyl)phenyl]-5-(l-naphthalenyl
amino)-l,3,4-oxadiazole-2- carboxamide;
N-[3-chloro-4-(4-morpholinyl)phenyl]-5-(l-naphthalenyl
amino)-l,3,4-oxadiazole-2- carboxamide;
5-[(3,4-difluoiOphenyl)amino]-N-[3-methyl-4-(4-morphol
inyl)phenyl]-l J3,4-oxadiazole-2- carboxamide;
N-[3-methyl-4-(4-mo f
holinyl)phenyl]-5-[(3-methylphenyl)amino]-l,3,4-oxadia
zole-2- carboxamide;
N-[3-fluoro-4-(4-morpholinyl)phenyl]-5-[(3-methylpheny
l)amino]-l,3 4-oxadiazole-2- carboxamide,
N-[3-chloro-4-(4-morpholinyl)phenyl]-5-[(2-fluoropheny
l)amino]-l,3,4-oxadiazole-2-
carboxamide,N-[3-fluoro-4-(4-morpholinyl)phenyl]-5-[(2
-fluorophenyl)amino]-l,3,4-oxadiazole-2- carboxamide;
5-[(2-fluorophenyl)amino]-N-[3-methyl-4-(4-morpholinyl
) rhenyl]-l,3,4-oxadiazole-2- carboxamide;
N-[3-cyano-4-(4-morpholinyl)phenyl]-5-(l-naphthalenyla
mino)-l 53,4-oxadiazole-2- carboxamide;
5-[(2,5-difluorophenyl)amino]-N-[6-(4-morpholinyl)-3-p
yridinyl]-l,3,4-oxadiazole-2- carboxamide;
N-[6-(4-morpholinyl)-3-pyridinyl]-5-(l-naphthalenylami
no)-l,3,4-oxadiazole-2-carboxami de;
5-[(2-fluorophenyl)amino]-N-[6-(4-morpholinyl)-3-pyrid
inyl]-l,3,4-oxadiazole-2- carboxamide;
5-[(3-fluorophenyl)amino]
-N-[6-(4-morpholinyl)-3-pyridinyl]-1,3,4-oxadiazole-2-



carboxamide;
5-[(3-methylphenyl)amino]-N-[6-(4-morpholinyl)-3-pyrid
inyl]-l ,3,4-oxadiazole-2- carboxamide;
5-[[4-(l,l-dimethylethyl)phenyl]amino]-N-[6-(4-morph
linyl)-3-pyridinyl]-l,3,4-oxadiazo le-2-carboxamide;
5-[(3-chlorophenyl)amino]-N-[6-(4-morpholinyl)-3-pyrid
inyl]-l,3,4-oxadiazole-2- carboxamide; N-[6-(4-mof
holinyl)-3-pyridinyl]-5-(2-naphthalenylamino)-l,3,4-ox
adiazole-2-carboxami de;
N-[5-chloro-6-(4-morpholinyl)-3-pyridinyl]-5-[(3,4-dif
luorophenyl)amino]-l,3,4-oxadiazo le-2-carboxamide;
5-[(4-chlorophenyl)amino]
-N-[6-(4-morpholinyl)-3-pyridinyl]-1,3,4-oxadiazole-2-
carboxamide;
N-[5-chloro-6-(4-morpholinyl)-3-pyridinyl]-5-[(2-fluor
ophenyl)amino]-l,3,4-oxadiazole-2 -carboxamide;
5-[(3,4-difluorophenyl)amino]
-N-[6-(4-morpholinyl)-3-pyridinyl]-1,3,4-oxadiazole-2-
carboxamide;
5-[(3-bromophenyl)amino]-N-[6-(4-morpholinyl)-3-pyridi
nyl]-l,3 4-oxadiazole-2- carboxamide;
5-[(2,3-difluorophenyl)amino]-N-[6-(4-niorpholinyl)-3-
pyridinyl]-l,3,4-oxadiazole-2- carboxamide;
N-[5-chloro-6-(4-morpholinyl)-3-pyridinyl]-5-[(3-methy
lphenyl)amino]-l,3,4-oxadiazole- 2-carboxamide;
5-[(4-methylphenyl)amino]-N-[6-(4-morpholinyl)-3-pyrid
inyl]-l,3,4-oxadiazole-2- carboxamide;
5-[(4-fluorophenyl)aniino]-N-[6-(4-morpholinyl)-3-pyri
dinyl]-l,3,4-oxadiazole-2- carboxamide;
N-[6-(4-morpholinyl)-3-pyridinyl]-5-(phenylamino)-l,3,
4-oxadiazole-2-carboxamide;
5-(l,3-benzodioxol-5-ylamino)-N-[6-(4-morpholinyl)-3-
ryridinyl]-l,3,4-oxadiazole-2- carboxamide;
5-[(3-methoxyrhenyl)amino]-N-[6-(4-morpholinyl)-3-pyri
dinyl]-l,3,4-oxadiazole-2- -carboxamide;
5-[(2,4-difluorophenyl)amino]-N-[6-(4-morpholinyl)-3-p
yridinyl]-l,3,4-oxadiazole-2- carboxamide;
N-[4-(4-acetyl-l-piperazinyl)phenyl]-5-[(3-methylpheny
l)amino]-l,3,4-oxadiazole-2- -carboxamide;
N-[4-(4-acetyl-1-piperazinyl)phenyl]
-5-(1-naphthalenylamino)- 1,3,4-oxadiazole-2-
carboxamide;
N-[4-(4-methyl-l-piperazinyl)phenyl]-5-(l-naphthalenyl
amino)-l,3,4-oxadiazole-2- carboxamide;
N-[4-(4-acetyl-l-piperazinyl)phenyl]-5-[(2-fluoropheny
l)amino]-l,3,4-oxadiazole-2- carboxamide;
N-[4-(4-acetyl-l-piperazinyl)-3-methylphenyl]-5-[(3,4-
difluorophenyl)amino]-l,3,4- oxadiazole-2-carboxamide;
5-[(2-fluorophenyl)amino] -N- [4-[4-(1-methylethyl)-
1-piperazinyl]phenyl] -1,3,4-oxadiazol
e-2-carboxaniide; 5-[(3-methylphenyl)amino]
-N-[4-(4-methy1- 1-piperazinyl)pheny 1]
-1,3,4-oxadiazole-2-carb oxamide; N-[4-(4-acetyl-
1-piperazinyl)-3 -methylphenyl]-5-
[(3-methylphenyl)amino] -1,3,4-oxadiazo
le-2-carboxamide;4-[2-fluoro-4-[[[5-(l
-naphthalenylamino)- 1,3
,4-oxadiazol-2-yl]carbonyl]amino]phenyl]- 1-
piperazinecarboxylic acid, 1,1-dimethylethyl ester;
5-[(2-fluorophenyl)amino]
-N-[4-[4-(phenylmethyl)-1-piperazinyl]
phenyl]-1,3,4-oxadiazole -2-carboxamide;
N-[4-(4-acetyl- 1-piperazinyl)-3
-methylphenyl]-5-[(2-fluorophenyl)amino]
-1,3,4-oxadiazol e-2-carboxamide;
4-[2-fluoro-4-[[[5-[(2-fluorophenyl)amino]-l,3,4-oxadi
azol-2-yl]carbonyl]amino]phenyl]-
1-piperazinecarboxylic acid, 1,1-dimethylethyl ester;
5-[(2-fluorophenyl)amino]-N-[4-(4-methyl-l-piperazinyl
)phenyl]-l,3,4-oxadiazole-2- carboxamide;
4-[4-[[[5-[(2-fluorophenyl)amino]-l,3,4-oxadiazol-2-yl
]carbonyl]amino]phenyl]-l-piperazi necarboxylic acid,
1,1-dimethylethyi ester;
5-[(2-fluorophenyl)amino]-N-[4-[4-(4-pyridinyl)-
1-piperazinyl]phenyl]- 1,3,4-oxadiazole-2
-carboxamide;
5-(l-naphthalenylamino)-N-[4-(l-piperidinyl)phenyl]-l,
3,4-oxadiazole-2-carboxamide; 5-
[(3-methylphenyl)amino] -N-[4-(1-piperidinyl)phenyl]
-1,3,4-oxadiazole-2-carboxamide;
5-[(2-fluorophenyl)amino]-N-[4-(l-piperidinyl)phenyl]-
l,3,4-oxadiazole-2-carboxamide; N-[6-(4-methyl-
1-piperazinyl)-3 -pyridinyl]-5-(1-naphthalenylamino)-
1,3,4-oxadiazole-2- carboxamide;
5-[(3-methylphenyl)amino]-N-[6-(4-methyl-l-piperazinyl
)-3-pyridinyl]-l,3,4-oxadiazole-2 -carboxamide;
N-[6-(4-benzoyl-l-pi
rerazinyl)-3-pyridinyl]-5-[(2-fluorophenyl)amino]-l,3,
4-oxadiazole-2 -carboxamide;
N-[6-[4-(3-fluorobenzoyl)- 1-piperazinyl]
-3-pyridinyl] -5-[(2-fluoiOphenyl)amino]-1,3,4-
oxadiazole-2-carboxamide; 5-[(2-fluorophenyl)amino]
-N-[6-[4-(methylsulfonyl)- 1-piperazinyl]
-3-pyridinyl]-1,3,4- oxadiazole-2-carboxamide;
N-[6-[4-(4-fluorobenzoyl)-l-piperazinyl]-3-pyridinyl]-
5-[(2-fluorophenyl)amino]-l,3,4-
oxadiazole-2-carboxamide; 5-[(2-fluorophenyl)amino]
-N-[6-(4-methyl-1-piperazinyl)-3
-pyridinyl]-1,3,4-oxadiazole-2- carboxamide;
4-[5-[[[5-[(2-fluorophenyl)amino]-l,3,4-oxadiazol-2-yl
]carbonyl]amino]-2-pyridinyl]-lpiperazinecarboxylic
acid, 1,1-dimethylethyl ester;
N-[6-(4-acetyl-l-piperazinyl)-3-pyridinyl]-5-[(2-fluor
ophenyl)amino]-l,3,4-oxadiazole-2- carboxamide;
5-[(2-fluorophenyl)amino]
-N-[6-[4-(4-pyridinylcarbonyl)- 1-piperazinyl]
-3-pyridinyl]-1,3,4 -oxadiazole-2-carboxamide;
5-[(2-fluorophenyl)amino]-N-(6-phenoxy-3-pyridinyl)-l,
3,4-oxadiazole-2-carboxamide;
5-[(2-fluorophenyl)amino]-N-[6-(phenylamino)-3-pyridin
yl]-l,3,4-oxadiazole-2- carboxamide;
N-(6-butoxy-3-pyridinyl)-5-[(2-fluorophenyl)amino]-l,3
,4-oxadiazole-2-carboxamide;
5-[(2-fluorophenyl)amino]-N-[6-(3-pyridmyloxy)-3-pyrid
inyl]-l,3,4-oxadiazole-2- carboxamide;
5-[(2-fluorophenyl)amino]-N-[6-(4-hydroxybutyl)-3-pyri
dinyl]-l,3,4-oxadiazole-2- carboxamide;
5-[(2-fluorophenyl)amino]-N-[4-(phenylmethoxy)phenyl]-
l ,3,4-oxadiazole-2- carboxamide;
N-(4-butylphenyl)-5-[(2-fluoiOphenyl)amino]-l,3,4-oxad
iazole-2-carboxamide;
5-[(2-fluorophenyl)amino]-N-[4-(2-pyridinylmethoxy)phe
nyl]-l,3,4-oxadiazole-2- carboxamide; 



5-[(2-fluorophenyl)amino]
-N-[4-(methylphenylamino)phenyl] -1,3,4-oxadiazole-2-
carboxamide; N-[I 5I'-biphenyl]
-4-yl-5-[(2-fluorophenyl)amino]
-1,3,4-oxadiazole-2-carboxamide; and/or methyl {
ra?"-4-[4-({[5-(pyridin-2-ylamino)-l,3,4-oxadiazol-2-
yl]carbonyl}amino)phenyl] cyclohexyl }acetate; methyl
(
rara-4-{4-[({5-[(3-ethoxyphenyl)amino]-l,3,4-oxadiazol
-2- yl}carbonyl)amino]phenyl}cyclohexyl)acetate;
methyl [tran$-4-(4- {[(5-{[3-(benzyloxy)phenyl] amino}
-1,3,4-oxadiazol-2- yl)carbonyl]amino
}phenyl)cyclohexyl] acetate; methyl (
"i'-4-{4-[({5-[(4-chlorophenyl)amino]-l,3,4-oxadiazol-
2- yl}carbonyl)amino]phenyl }cyclohexyl)acetate;
methyl
(tra"5'-4-{4-[({5-[(2,4,5-trifluorophenyl)amino]-l,3,4
-oxadiazol-2-
yl}carbonyl)amino]phenyl}cyclohexyl)acetate;methyl
s-4-{4-[({5-[(2-fluorophenyl)amino]-l,3,4-oxadiazol-2-
yl}carbonyl)amino]phenyl }cyclohexanecarboxylate ;
methyl (trans-A-{4-[({5-[(2-fluorophenyl)amino]
-1,3,4-oxadiazol-2- yl}carbonyl)amino]rhenyl
}cyclohexyl)acetate; {
rr-4-[4-({[5-(pyridin-2-ylamino)-l,3,4-oxadiazol-2-
yl]carbonyl}amino)phenyl] cyclohexyl} acetic acid;
{trans - {4-[({ 5-[(3-ethoxyphenyl)amino]-
1,3,4-oxadiazol-2- yl}carbonyl)amino]phenyl
}cyclohexyl)acetic acid; [trans-A-(A-
{[(5-{[3-(benzyloxy)phenyl] amino}-1,3,4-oxadiazol-2-
yl)carbonyl] amino}phenyl)cyclohexyl] acetic acid;
(trans-A- {4-[({5-[(4-chlorophenyl)amino] -1,3
,4-oxadiazol-2- yl} carbonyl)amino]phenyl
}cyclohexyl)acetic acid; sodium (trans-A-
{4-[({5-[(2,4,5 -trifluorophenyl)amino]
-1,3,4-oxadiazol-2- yl}carbonyl)amino]phenyl
}cyclohexyl)acetate; 7
ar-4-{4-[({5-[(2-fluorophenyl)amino]-l,3,4-oxadiazol-2
-yl}carbonyl)amino]phenyl} cyclohexanecarboxylic acid;
(
rar-4-{4-[({5-[(2-fluorophenyl)amino]-l,3,4-oxadiazol-
2- yl}carbonyl)amino]phenyl} cyclohexyl)acetic acid;
5-[(2-fluorophenyl)amino]-N-{4-[4-(2-hydroxyethyl)cycl
ohexyl]phenyl}-l,3,4-oxadiazole- 2-carboxamide; N-{4-[
tro"s-4-(2-amino-2-oxoethyl)cyclohexyl]phenyl}-5-[(3-e
thoxyphenyl)amino]-l,3,4- oxadiazole-2-carboxamide;
5-[(2-fluorophenyl)amino]-N-(3-phenoxypropyl)-
1,3,4-oxadiazole-2-carboxamide;
5-[(3-methylphenyl)amino]-N-(3-phenoxypropyl)-l,3,4-ox
adiazole-2-carboxamide;
5-{[3-(benzyloxy)phenyl]amino}-N-(3-phenoxypropyl)-l,3
,4-oxadiazole-2-carboxamide;
N-(4-cyclohexylphenyl)-5-[(2-fluorophenyl)amino]-l,3,4
-oxadiazole-2-carboxamide;
N-(4-cyclohexylphenyl)-5-[(3,4-difluorophenyl)amino]-l
,3,4-oxadiazole-2-carboxamide; 5-{
[3-(benzyloxy)phenyl] amino}-N-(4-cyclohexylpheny
I)-1,3,4-oxadiazole-2- carboxamide;
N-[4-(4-acetylpiperazin- 1-yl)phenyl]
-5-[(3-isopropoxyphenyl)amino] -1,3,4-oxadiazole-2-
carboxamide;N-[4-(4-acetylpiperazin- 1-yl)phenyl]-5-
{[4-(methylthio)phenyl] amino }-1,3,4-oxadiazole-
2-carboxamide; N-[4-(4-acetylpiperazin- 1-yl)phenyl]
-5- {[4-(benzyloxy)phenyl] amino }-1,3,4-oxadiazole-
2-carboxamide;
5-[(5-bromo-2,4-difluorophenyl)amino]-N-(4-morpholin-4
-ylphenyl)-l,3,4-oxadiazole-2- carboxamide;
5-{[2,4-difluoro-5-(trifluoromethyl)phenyl]amino}-N-(6
-morpholin-4-ylpyridin-3-yl)-
1,3,4-oxadiazole-2-carboxamide;
N-(6-morpholin-4-ylpyridin-3-yl)-5-
{[3-(trifluoromethyl)phenyl]amino} -1,3,4-oxadiazole-
2-carboxamide;
5-[(4-methylpyridm-2-yl)amino]-N-(6-morpholin-4-ylpyri
din-3-yl)-l,3,4-oxadiazole-2- carboxamide;
5-{[2-fluoro-5-(trifluoromethyl)phenyl]amino}-N-(4-mo
f holin-4-ylplienyl)-l,3,4- oxadiazole-2 -carboxamide;
5-{[4-fluoro-3-(trifluoromethyl)phenyl] amino
}-N-(4-morpholin-4-ylphenyl)- 1,3,4-
oxadiazole-2-carboxamide;
5-[(3-isopropoxyphenyl)amino]-N-(6-morpholin-4-ylpyrid
in-3-yl)-l,3,4-oxadiazole-2- carboxamide;
N-(6-morpholin-4-ylpyridin-3-yl)-5-[(3-phenoxyphenyl)a
mino]-l,3,4-oxadiazole-2- carboxamide;
N-(6-morpholin-4-ylpyridin-3-yl)-5-{[3-(trifluorometho
xy)phenyl]amino}-l,3,4- oxadiazole-2-carboxamide;
N-(6-morpholin-4-ylpyridin-3-yl)-5-{[3-(pyridin-2-ylme
thoxy)phenyl]amino}-l,3,4- oxadiazole-2-carboxamide;
5-[(3-ethoxyphenyl)amino]-N-(6-morpholin-4-ylpyridin-3
-yl)-l,3,4-oxadiazole-2- carboxamide;
N-[4-(4-acetylpiperazin-
1-yl)rhenyl]-5-[(3-ethoxyphenyl)amino]
-1,3,4-oxadiazole-2- carboxamide;
5-(biphenyl-3-ylamino)-N-(6-mo f
holin-4-ylpyridin-3-yl)-l,3,4-oxadiazole-2-
carboxamide; 5-{[3-(benzyloxy)phenyl] amino
}-N-(6-morpholin-4-ylpyridin-3 -yl)-
1,3,4-oxadiazole-2- carboxamide;ethyl
3-[(5-{[(6-morpholin-4-ylpyridin-3-yl)amino]carbonyl}-
l,3,4-oxadiazol-2- yl)amino]benzoate; tert-butyl
3-[(5-{[(6-morpholin-4-ylpyridin-3-yl)amino]carbonyl}-
l,3,4-oxadiazol-2- yl)amino]benzoate;
5-[(3-iodophenyl)amino]-N-(6-morpholin-4-ylpyridin-3-y
l)-l,3,4-oxadiazole-2- carboxamide;
N-(6-methoxyryridin-3-yl)-5-(l -naphthylamino)-
1,3,4-oxadiazole-2-carboxamide;
N-(3-fluoro-4-morpholin-4-ylphenyl)-5-[(4-fluoropb.eny
l)amino]-l,3,4-oxadiazole-2- carboxamide;
5-[(2,5-difluorophenyl)amino]-N-(3-fluoro-4-morpholin-
4-ylphenyl)-l ,3,4-oxadiazole-2- carboxamide;
5-anilino-N-(3-fluoro-4-morpholin-4-ylphenyl)-l,3,4-ox
adiazole-2-carboxamide;
N-(3-fluoro-4-morpholin-4-ylphenyl)-5
-[(3-fluorophenyl)amino] -1,3,4-oxadiazole-2-
carboxamide;
N-(3-fluoro-4-morpholin-4-ylphenyl)-5-[(4-methylphenyl
)amino]-l ,3,4-oxadiazole-2- carboxamide;
5-[(2,4-difluorophenyl)amino]-N-(3-fluoro-4-morpholin-
4-ylphenyl)-l,3,4-oxadiazole-2- carboxamide;
5-[(3-bromophenyl)amino]
-N-(3-fluoro-4-morpholin-4-ylphenyl)-
1,3,4-oxadiazole-2- carboxamide;
5-[(4-chlorophenyl)amino]-N-(3-fluoro-4-morpb.olin-4-y
lphenyl)-l,3,4-oxadiazole-2- carboxamide;
N-(3-fluoro-4-morpholin-4-ylphenyl)-5
-(2-naphthylamino)- 1,3,4-oxadiazole-2- carboxamide; 



5-[(3,4-difluorophenyl)amino]-N-(3-fluoro-4-morpholin-
4-ylphenyl)-l,3,4-oxadiazole-2- carboxamide;
5-[(2,3-difluorophenyl)amino]-N-(3-fluoro-4-morpholin-
4-ylphenyl)-l,3,4-oxadiazole-2- carboxamide; ethyl
3-[(5- {[(3-fluoro-4-morpholin-4-ylphenyl)amino]
carbonyl}-1,3,4-oxadiazol-2- yl)amino]benzoate;
N-(5-chloro-6-morpb.olin-4-ylpyridin-3-yl)-5-[(4-fluor
ophenyl)amino]-l J3,4-oxadiazole-2- carboxamide;
N-(5-chloro-6-morpholin-4-ylpyridin-3-yl)-5-[(2-methyl
phenyl)amino]-l,3,4-oxadiazole- 2-carboxamide;
N-(5-chloro-6-morpholin-4-ylpyridin-3-yl)-5-[(3-chloro
phenyl)amino]-l,3,4-oxadiazole-2- carboxamide;
N-(5-chloro-6-morpholin-4-ylpyridin-3-yl)-5-[(2-methox
yphenyl)amino]-l,3,4-oxadiazole- 2-carboxamide;
N-(5-chloro-6-morpholin-4-ylpyridin-3-yl)-5-[(4-methox
yphenyl)amino]-l,3,4-oxadiazole- 2-carboxamide;
N-(5-chloro-6-morpholin-4-ylpyridin-3-yl)-5-[(2,5-difl
uorophenyl)amino]-l,3,4- oxadiazole-2-carboxamide;
5-anilino-N-(5-chloro-6-morpholin-4-ylpyridin-3-yl)-l,
3,4-oxadiazole-2-carboxamide;
5-[(3-bromophenyl)amino]-N-(5-chloro-6-morpholin-4-ylp
yridin-3-yl)-l,3,4-oxadiazole-2- carboxamide;
N-(5-chloro-6-morpholin-4-ylpyridin-3-yl)-5-[(3-fluoro
phenyl)amino]-l,3,4-oxadiazole-2- carboxamide;
N-(5-chloro-6-morpholin-4-ylpyridin-3-yl)-5-[(4-methyl
phenyl)amino]-l,3,4-oxadiazole- 2-carboxamide;
N-CS-chloro--morpholm -ylpyridin- -y -S-
-diiluoropheny^amino]-!^^- oxadiazole-2-carboxamide;
N-(5-chloro-6-morpholin-4-ylpyridin-3 -yl)-5
-[(2-chlorophenyl)amino] -1,3,4-oxadiazole-2-
carboxamide;
N-(5-chloro-6-morpholin-4-ylpyridin-3-yl)-5-[(4-chloro
phenyl)ammo]-l,3,4-oxadiazole-2- carboxamide;
N-(5-chloro-6-morpholin-4-ylpyridin-3-yl)-5-(2-naphthy
lamino)-l,3,4-oxadiazole-2- carboxamide;
N-(5-chloro-6-morpholin-4-ylpyridin-3
-yl)-5-[(3-methoxyphenyl)amino] -1,3,4-oxadiazole-
2-carboxamide;
5-[(4-tert-butylphenyl)amino]-N-(5-chloro-6-morpholin-
4-ylpyridin-3-yl)-l,3,4- oxadiazole-2-carboxamide;
N-(5-chloro-6-morpholin-4-ylpyridin-3-yl)-5-[(2,3-difl
uorophenyl)amino]-l,3,4- oxadiazole-2 -carboxamide;
ethyl
3-[(5-{[(5-chloro-6-morpholin-4-ylpyridin-3-yl)amino]c
arbonyl}-l,3,4-oxadiazol-2- yl)amino]benzoate;
N-(5-chloro-6-morpholin-4-ylpyridin-3-yl)-5-(l-naphthy
lamino)-l,3 s4-oxadiazole-2- carboxamide;
N-{4-[cis-2,6-dimethylmorpholin-4-yl]phenyl}-5-[(3-met
hylphenyl)amino]-l,3,4- oxadiazole-2-carboxamide;
5-[(3,4-difluorophenyl)amino]-N-{4-[cis-2,6-dimethylmo
rpholin-4-yl]phenyl}-l,3,4- oxadiazole-2-carboxamide;
N-[4-(4-acetyl-l,4-diazepan-l-yl)phenyl]-5-[(2-fluorop
henyl)amino]-l,3,4-oxadiazole-2- carboxamide;
N-[4-(4-acetyl-l,4-diazepan-l-yl)phenyl]-5-[(3-methylp
henyl)amino]-l,3,4-oxadiazole-2- carboxamide;
N-[4-(4-acetyl- 1,4-diazepan- 1-yl)phenyl]-5-
[(3,4-difluorophenyl)amino] -1,3,4-oxadiazole-
2-carboxamide; N-[4-(4-acetyl- 1,4-diazepan-
1-yl)phenyl]-5-{[3-(benzyloxy)phenyl]amino}-1,3,4-
oxadiazole-2-carboxamide; N-[4-(4-acetyl-
1,4-diazepan- 1-yl)phenyl]-5-(l-naphthylamino)-
1,3,4-oxadiazole-2- carboxamide;
N-[4-(4-acetyl-l,4-diazepan-l-yl)phenyl]-5-[(2,4,5-tri
fluorophenyl)amino]-l,3,4- oxadiazole-2-carboxamide;
N-[4-(4-acetyl-l,4-diazepan-l-yl)phenyl]-5-[(2,5-diflu
orophenyl)amino]-l,3,4-oxadiazole- 2-carboxamide;
N-[2-(4-acetylpiperazin-
1-yl)ryrimidin-5-yl]-5-{[3-(benzyloxy)phenyl]amino}-1,
3,4- oxadiazole-2 -carboxamide;
N-(2-methyl-l,3-benzothiazol-5-yl)-5-(l-naphthylamino)
-l,3,4-oxadiazole-2-carboxamide;
N-[6-(4-acetylpiperazin-
1-yl)ryridin-3-yl]-5-[(4-fluorophenyl)amino]-l
,3,4-oxadiazole-2- carboxamide;
N-[6-(4-acetylpiperazin-
1-yl)ryridin-3-yl]-5-[(3-chlorophenyl)amino]
-1,3,4-oxadiazole-2- carboxamide;
N-[6-(4-acetylpiperazin-l-yl)pyridin-3-yl]-5-[(2,5-dif
luorophenyl)amino]-l,3,4- oxadiazole-2-carboxamide ;
N-[6-(4-acetylpiperazin-l-yl)
ryridin-3-yl]-5-anilino-l,3,4-oxadiazole-2-carboxamide
;N-[6-(4-acetylpiperazin-l-yl)pyridin-3-yl]-5-[(3-brom
ophenyl)amino]-l,3,4-oxadiazole-2- carboxamide;
N-[6-(4-acetylpiperazin-l-yl)pyridin-3-yl]-5-[(3-fluor
ophenyl)amino]-l,3,4-oxadiazole-2- carboxamide;
N-[6-(4-acetylpiperazin- 1-yl)pyridin-3 -yl]
-5-[(4-methylphenyl)amino] -1,3,4-oxadiazole-2-
carboxamide; N-[6-(4-acetylpiperazin-
1-yl)pyridin-3-yl]-5-[(2-chlorophenyl)amino]-
1,3,4-oxadiazole-2- carboxamide;
N-[6-(4-acetylpiperazin-l-yl)pyridin-3-yl]-5-[(4-chlor
ophenyl)amino]-l,3,4-oxadiazole-2- carboxamide;
N-[6-(4-acetylpiperazin-l-yl)pyridin-3-yl]-5-(2-naphth
ylamino)-l,3,4-oxadiazole-2- carboxamide;
N-[6-(4-acetylpiperazin- 1-yl)pyridin-3
-yl]-5-(pyridin-2-ylamino)- 1,3,4-oxadiazole-2-
carboxamide; ethyl 4-{ [5-({
[6-(4-acetylpiperazin-l-yl)pyridin-3-yl]amino}carbonyl
)-l ,3,4-oxadiazol-2- yl]amino }benzoate;
N-[6-(4-acetylpiperazin-l -yl)pyridin-3-yl]-5-(l
,3-benzodioxol-5-ylamino)- 1,3 ,4-
oxadiazole-2-carboxamide;
N-[6-(4-acetylpiperazin-l-yl)pyridin-3-yl]-5-[(2,4-dif
luorophenyl)amino]-l,3,4- oxadiazole-2-carboxamide;
ethyl 3-{[5-({[6-(4-acetylpiperazin-
1-yl)pyridin-3-yl]amino }carbonyl)- 1,3,4-oxadiazol-2-
yl]amino }benzoate ;
N-[6-(4-acetylpiperazin-l-yl)pyridin-3-yl]-5-[(4-tert-
butylphenyl)ammo]-l,3,4-oxadiazole- 2-carboxamide;
N-[6-(4-acetylpiperazin- 1-yl)pyridin-3-yl]
-5-[(3,4-difluorophenyl)amino]- 1,3 ,4-
oxadiazole-2-carboxamide; N-[6-(4-acetylpiperazin-
1-yl)ryridin-3 -yl]-5-[(2,3-difluorophenyl)amino]
-1,3,4- oxadiazole-2-carboxamide;
N-[6-(4-acetylpiperazin-l-yl)pyridin-3-yl]-5-[(3-methy
lphenyl)amino]-l,3,4-oxadiazole-2- 



carboxamide; N-[6-(4-acetylpiperazin- 1-yl)pyridin-3
-yl]-5-{[3-(benzyloxy)phenyl] amino}-1,3,4-
oxadiazole-2-carboxamide
;N-[6-(4-acetylpiperazin-l-yl)pyridin-3-yl]-5-[(3,5-di
fluorophenyl)amino]-l,3,4- oxadiazole-2-carboxamide;
N-[6-(4-acetylpiperazin- 1-yl)pyridin-3-yl]-5-(
1-naphthylamino)- 1,3,4-oxadiazole-2- carboxamide;
N-[6-(4-acetylpiperazin- 1-yl)pyridin-3-yl] -5-[(2,4,5
-trifluorophenyl)amino] -1,3=4-
oxadiazole-2-carboxamide;
N-[4-(4-acetylpiperazin-l-yl)phenyl]-5-[(4-fluoropheny
l)amino]-l,3,4-oxadiazole-2- carboxamide;
N-[4-(4-acetylpiperazin- 1-yl)phenyl]
-5-[(3-chlorophenyl)amino] -1,3,4-oxadiazole-2 -
carboxamide;
N-[4-(4-acetylpiperazin-l-yl)phenyl]-5-[(2,5-difluorop
henyl)amino]-l,3,4-oxadiazole-2- carboxamide;
N-[4-(4-acetylpiperazin-l-yl)phenyl]-5-anilino-l,3,4-o
xadiazole-2-carboxamide;
N-[4-(4-acetylpiperazin-l-yl)phenyl]-5-[(3-bromophenyl
)amino]-l,3,4-oxadiazole-2- carboxamide;
N-[4-(4-acetylpiperazin- 1-yl)phenyl]
-5-[(3-fluorophenyl)amino] -1,3 ,4-oxadiazole-2-
carboxamide;
N-[4-(4-acetylpiperazin-l-yl)phenyl]-5-[(4-methylpheny
l)amino]-l,3,4-oxadiazole-2- carboxamide;
N-[4-(4-acetylpiperazin-l-yl)phenyl]-5-[(2-chloropheny
l)amino]-l,3,4-oxadiazole-2- carboxamide;
N-[4-(4-acetylpiperazin- 1-yl)rhenyl]
-5-[(4-chlorophenyl)amino] -1,3 ,4-oxadiazole-2-
carboxamide;
N-[4-(4-acetylpiperazin-l-yl)phenyl]-5-(2-naphthylamin
o)-l,3,4-oxadiazole-2- carboxamide;
N-[4-(4-acetylpiperazin-l-yl)
rhenyl]-5-(l,3-benzodioxol-5-ylamino)-l,3,4-oxadiazole
-2- carboxamide; N-[4-(4-acetylpiper azin-
1-yl)phenyl] -5-[(2,4-difluorophenyl)amino] -1,3
,4-oxadiazole-2- carboxamide; ethyl 3-{[5-({
[4-(4-acetylpiperazin- 1-yl)phenyl] amino }carbonyl)-
1,3,4-oxadiazol-2- yl]amino }benzoate;
N-[4-(4-acetylpiperazin-l-yl)phenyl]-5-[(4-tert-butylp
henyl)amino]-l,3,4-oxadiazole-2- carboxamide;
N-[4-(4-acetylpiperazin-l-yl)phenyl]-5-[(3,4-difluorop
henyl)amino]-l,3,4-oxadiazole-2- carboxamide;
N-[4-(4-acetylpiperazin- 1-yl)phenyl]
-5-[(2,3-difluoiOphenyl)amino]-1,3,4-oxadiazole-2-
carboxamide; N-[4-(4-acetylpiperazin- 1-yl)phenyl]-5-
{[3-(benzyloxy)phenyl]amino} -1,3,4-oxadiazole-
2-carboxamide; N-[4-(4-acetylpiperazin-
1-yl)phenyl]-5-[(3
,5-difluorophenyl)amino]-1,3,4-oxadiazole-2-
carboxamide;
N-[4-(4-acetylpiperazin-l-yl)phenyl]-5-[(2,4,5-trifluo
rophenyl)amino]-l,3,4-oxadiazole-2- carboxamide;
N-[4-(4-acetylpiperazin-l-yl)phenyl]-5-[(3-methoxyphen
yl)amino]-l,3,4-oxadiazole-2- carboxamide;
N-[4-(4-acetylpiperazin-l-yl)phenyl]-5-[(4-methoxy
rhenyl)amino]-l ,3,4-oxadiazole-2- carboxamide;
5-anilino-N-{6-[4-(methylsulfonyl)piperazin-l-yl]pyrid
in-3-yl}-l,3,4-oxadiazole-2- carboxamide;
S-^-chloropheny^aminoJ-N-l
-^-CmethylsulfonyOpiperazin-l-ylJpyridin-S-yll-l^^-
oxadiazole-2-carboxamide;
5-[(2,3-difluoiOphenyl)amino]-N-{6-[4-(methylsulfonyl)
piperazin-l-yl]pyridin-3-yl}-
1,3,4-oxadiazole-2-carboxamide;
5-{[3-(benzyloxy)phenyl]amino}-N-{6-[4-(methylsulfonyl
)piperazin-l-yl]pyridin-3-yl}-
1,3,4-oxadiazole-2-carboxamide;
5-[(2,4-difluorophenyl)amino]-N-{6-[4-(methylsulfonyl)
piperazin-l-yl]pyridin-3-yl}-
1,3,4-oxadiazole-2-carboxamide;
5-[(2,5-difluorophenyl)amino]-N-{6-[4-(methylsulfonyl)
piperazin-l-yl]pyridin-3-yl}- 1
3,4-oxadiazole-2-carboxamide;
5-[(3,5-difluororhenyl)aminoj-N-
{6-[4-(methylsulfonyl)piperazin- 1-yl]pyridin-3-yl} -
l,3,4-oxadiazole-2-carboxamide;
N-{6-[4-(methylsulfonyl)piperazin-l-yl]pyridin-3-yl}-5
-(l-naphthylamino)-l,3,4- oxadiazole-2-carboxamide;
N-{6-[4-(methylsulfonyl)piperazin-
1-yl]pyridin-3-yl}-5-(2-naphthylamino)- 1,3 ,4-
oxadiazole-2-carboxamide;
N-{6-[4-(methylsulfonyl)piperazin-
1-yl]pyridin-3-yl}-5-[(2,4,5-trifluorophenyl)amino] -
1,3,4-oxadiazole-2-carboxamide;
5-[(4-tert-butylphenyl)amino] -N-
{6-[4-(methylsulfonyl)piperazin- 1-yl]pyridin-3-yl}
-1,3,4- oxadiazole-2-carboxamide; ethyl
3-({5-[({6-[4-(methylsulfonyl)piperazin-l-yl]pyridin-3
-yl}amino)carbonyl]-l,3,4- oxadiazol-2-yl
}amino)benzoate ;
N-{6-[4-(methylsulfonyl)piperazin-l-yl]pyridin-3-yl}-5
-( ryridin-2-ylamino)-l,3,4- oxadiazole-2-carboxamide;
5-[(2,6-difluorophenyl)amino]-N-{6-[4-(methylsulfonyl)
piperazin-l-yl]pyridin-3-yl}-
1,3,4-oxadiazole-2-carboxamide;
S-anilino-N-C-thiomorpholin^-ylpyridin-S-y^-l^^-oxadia
zole^-carboxamide; 5-[(2-methylphenyl)amino]
-N-(6-thiomorpholin-4-ylpyridin-3
-yl)-1,3,4-oxadiazole-2- carboxamide;
5-[(4-methylphenyl)amino]-N-(6-thiomorpholin-4-ylpyrid
in-3-yl)-l,3,4-oxadiazole-2- carboxamide;
5-[(3-fluorophenyl)amino]-N-(6-thiomorpholin-4-ylpyrid
in-3-yl)-l,3,4-oxadiazole-2- carboxamide;
5-[(4-fluorophenyl)amino]
-N-(6-thiomorpholin-4-ylpyridin-3 -yl)-
1,3,4-oxadiazole-2- carboxamide;
5-[(2-methoxyphenyl)amino]
-N-(6-thiomorpholin-4-ylpyridin-3
-yl)-1,3,4-oxadiazole-2- carbox'amide;
5-[(3-methoxyphenyl)amino]-N-(6-thiomorpholin-4-ylpyri
din-3 -yl)- 1,3,4-oxadiazole-2- carboxamide;
5-[(4-methoxyphenyl)amino]
-N-(6-thiomorpholin-4-ylpyridin-3
-yl)-1,3,4-oxadiazole-2- carboxamide;
5-[(2-chlorophenyl)amino]-N-(6-thiomorpholin-4-ylpyrid
in-3-yl)-l,3,4-oxadiazole-2- carboxamide;
5-[(3-chlorophenyl)amino]
-N-(6-thiomorpholin-4-ylpyridin-3
-yl)-1,3,4-oxadiazole-2- carboxamide;
5-[(4-chlorophenyl)amino]-N-(6-thiomorpholin-4-ylpyrid
in-3-yl)-l,3,4-oxadiazole-2- carboxamide;
5-[(2,3-difluorophenyl)amino]-N-(6-thiomorpholin-4-ylp
yridin-3-yl)-l,3,4-oxadiazole-2- carboxamide; 



5-[(2,4-difluoiOphenyl)amino]-N-(6-thiomorpholin-4-ylp
yridin-3-yl)-l,3,4-oxadiazole-2- carboxamide;
5-[(2,5-difluoropb.enyl)amino]-N-(6-thiomorpholin-4-yl
pyridin-3-yl)-l,3,4-oxadiazole-2- carboxamide;
5-[(3,5-difluorophenyl)amino]-N-(6-thiomorpholin-4-ylp
yridin-3-yl)-l,3,4-oxadiazole-2- carboxamide; 5-(1
,3-benzodioxol-5
-ylamino)-N-(6-thiomorpholin-4-ylpyridin-3 -yl)-
1,3,4-oxadiazole-2- carboxamide; 5-(l
-naphthylamino)-N-(6-thiomorpholin-4-ylpyridin-3-yl)-
1,3,4-oxadiazole-2- carboxamide;
5-(2-naphthylamino)-N-(6-thiomorpholin-4-ylpyridin-3-y
l)-l ,3,4-oxadiazole-2- carboxamide;
N-(6-thiomorpholin-4-ylpyridm-3-yl)-5-[(2,4,5-trifluor
ophenyl)amino]- l ,3,4-oxadiazole-2- carboxamide;
5-[(4-tert-butylphenyl)amino]
-N-(6-thiomorpholin-4-ylpyridin-3 -yl)-
1,3,4-oxadiazole-2- carboxamide;
5-[(3-bromophenyl)amino]-N-(6-thiomorpholin-4-ylpyridi
n-3-yl)-l,3,4-oxadiazole-2- carboxamide;
5-(pyridin-2-ylamino)-N-(6-thiomorpholin-4-ylpyridin-3
-yl)-l,3,4-oxadiazole-2- carboxamide;
5-{[3-(benzyloxy)phenyl]
amino}-N-(6-thiomorpholin-4-ylpyridin-3 -yl)-
1,3,4-oxadiazole- 2-carboxamide; ethyl
3-[(5-{[(6-thiomorpholin-4-ylpyridin-3-yl)amino]carbon
yl}-l,3,4-oxadiazol-2- yl)amino]benzoate;
5-[(2-fluorophenyl)amino]-N-(6-thiomorpholin-4-ylpyrid
in-3-yl)-l,3 54-oxadiazole-2- carboxamide;
5-[(3,4-difluorophenyl)amino] -N-(6-thiomo f
holin-4-ylpyridin-3 -yl)- 1,3,4-oxadiazole-2-
carboxamide;
5-[(3-methylphenyl)amino]-N-(6-thiomorpholin-4-ylpyrid
in-3-yl)-l,3,4-oxadiazole-2- carboxamide;
5-[(4-fluorophenyl)amino]-N-[6-(4-methylpiperazin-l-yl
)pyridin-3-yl]-l,3,4-oxadiazole-2- carboxamide;
5-[(3-chlorophenyl)amino]-N-[6-(4-methylpiperazin-l-yl
)pyridin-3-yl]-l,3,4-oxadiazole-2- carboxamide;
5-[(2-methoxyphenyl)amino]-N-[6-(4-methylpiperazin-l-y
l)pyridin-3-yl]-l,3,4- oxadiazole-2-carboxamide;
5-[(2,5-difluorophenyl)amino]-N-[6-(4-methylpiperazin-
l-yl)pyridin-3-yl]-l,3,4- oxadiazole-2-carboxamide;
5-anilino-N-[6-(4-methylpiperazin-l-yl)pyridin-3-yl]-l
,3,4-oxadiazole-2-carboxamide;
5-[(3-biOmophenyl)amino]-N-[6-(4-methylpiperazin-l-yl)
pyridin-3-yl]-l,3,4-oxadiazole- 2-carboxamide;
5-[(3-fluorophenyl)amino] -N-[6-(4-methylpiperazin-
1-yl)pyridin-3 -yl]-1,3,4-oxadiazole-2- carboxamide;
5-[(4-methylphenyl)amino]
-N-[6-(4-methylpirerazin-1-yl)pyridin-3 -yl]
-1,3,4-oxadiazole- 2-carboxamide;
5-[(2,6-difluorophenyl)amino]
-N-[6-(4-methylpiperazin- 1-yl)pyridin-3-yl] -1,3,4-
oxadiazole-2-carboxamide; 5-[(2-chlorophenyl)amino]
-N-[6-(4-methylpiperazin- 1-yl)pyridin-3 -yl]
-1,3,4-oxadiazole-2- carboxamide;
5-[(4-chlorophenyl)amino] -N-[6-(4-methylpiperazin-
1-yl)pyridin-3 -yl] -1,3,4-oxadiazole-2- carboxamide;
N-[6-(4-methylpiperazin-
1-yl)pyridin-3-yl]-5-(2-naphthylamino)-
1,3,4-oxadiazole-2- carboxamide;
N-[6-(4-methylpiperazin-
1-yl)pyridin-3-yl]-5-(pyridin-2-ylamino)-
1,3,4-oxadiazole-2- carboxamide;
5-[(3-methoxyphenyl)amino] -N-[6-(4-methylpiperazin-
1-yl)pyridin-3 -y1] -1,3,4- oxadiazole-2-carboxamide;
5-(l,3-benzodioxol-5-ylamino)-N-[6-(4-methylpiperazin-
l-yl)pyridin-3-yl]-l,3,4- oxadiazole-2-carboxamide;
5-[(2,4-difluorophenyl)amino]-N-[6-(4-methylpiperazin-
1-yl)pyridin-3-yl]- 1,3,4- oxadiazole-2-carboxamide;
5-[(2,3-difluorophenyl)amino]
-N-[6-(4-methylpiperazin- 1-yl)pyridin-3-yl] -1,3.4-
oxadiazole-2-carboxaniide;
N-(3-bromo-4-morpholin-4-ylphenyl)-5-[(2-fluorophenyl)
amino]-l,3,4-oxadiazole-2- carboxamide;
N-(3-bromo-4-morpholin-4-ylphenyl)-5
-[(3,4-difluorophenyl)amino] -1,3,4-oxadiazole-2-
carboxamide;
N-(3-bromo-4-morpholin-4-ylphenyl)-5-[(3-methylphenyl)
amino]-l,3,4-oxadiazole-2- carboxamide; allyl
5-[({5-[(3,4-difluorophenyl)amino]-l,3,4-oxadiazol-2-y
l}carbonyl)amino]-2- morpholin-4-ylbenzoate ; allyl
5-[({5-[(2-fluorophenyl)amino] -1,3,4-oxadiazol-2-yl
}carbonyl)amino] -2-morpholin- 4-ylbenzoate;
5-[(2-fluorophenyl)amino] -N- {6-[4-(methoxyacety
l)piperazin-1-yl]pyridin-3 -yl}-1,3,4-
oxadiazole-2-carboxamide;
5-[(2-fluorophenyl)amino]-N-{6-[4-(3-phenylpropanoyl)p
iperazin-l-yl]pyridin-3-yl}-
1,3,4-oxadiazole-2-carboxamide;
N-{6-[4-(2-fluorobenzoyl)piperazin-l-yl]pyridin-3-yl}-
5-[(2-fluorophenyl)amino]-l,3,4-
oxadiazole-2-carboxamide;
N-{6-[4-(4-cyanobenzoyl)piperazin-l-yl]pyridin-3-yl}-5
-[(2-fluorophenyl)amino]-l,3,4-
oxadiazole-2-carboxamide;
5-[(2-fluorophenyl)amino]-N-{6-[4-(4-methylbenzoyl)pip
erazin-l-yl]pyridin-3-yl}-l,3,4-
oxadiazole-2-carboxamide; 5-[(2-fluororhenyl)amino]
-N- {6-[4-(2-methylbenzoyl)piperazin- 1-yl]pyridin-3
-yl}-1,3,4- oxadiazole-2-carboxamide;
5-[(2-fluorophenyl)amino]-N-{6-[4-(3-methylbenzoyl)pip
erazin-l-yl]pyridin-3-yl}-l,3,4-
oxadiazole-2-carboxamide ;
5-[(2-fluorophenyl)amino]-N-{6-[4-(pyridin-3-ylcarbony
l)piperazin- 1-yl]pyridin-3-yl} -
l,3,4-oxadiazole-2-carboxamide;
5-[(2-fluorophenyl)amino]-N-[6-(4-glycoloylpiperazin-l
-yl)pyridin-3-yl]-l,3,4- oxadiazole-2-carboxamide;
4-{5-[( {5-[(2-fluorophenyl)amino]-
1,3,4-oxadiazol-2-yl} carbonyl)amino]pyridin-2-
yl}piperazine- 1-carboxamide ;
4-{5-[({5-[(2-fluorophenyl)amino]
-1,3,4-oxadiazol-2-yl }carbonyl)amino]pyridin-2-yl
}-Nphenylpiperazine- 1-carboxamide; N-benzyl-4-
{5-[({5-[(2-fluorophenyl)amino] -1,3,4-oxadiazol-2-
yl}carbonyl)amino] pyridin-2-yl }piperazine-
1-carboxamide ; phenyl
4-{5-[({5-[(2-fluorophenyl)amino]-l,3,4-oxadiazol-2
-yl}carbonyl)amino]pyridin- 2-yl}piperazine-
1-carboxylate; ethyl
4-{4-[({5-[(2-fluorophenyl)amino]-l,3,4-oxadiazol-2- 



yl}carbonyl)amino]phenyl}piperazine-l-carboxylate;
benzyl
4-{5-[({5-[(2-fluorophenyl)amino]-l,3,4-oxadiazol-2
-yl}carbonyl)amino]pyridin-2- yl}piperazine-
1-carboxylate; ethyl 4-{5-[({5-[(2-fIuorophenyl)amino]
-1,3,4-oxadiazol-2-yl }carbonyl)amino]pyridin-2-
yl}piperazine- 1-carboxylate;
N-[4-(butylthio)phenyl]-5-[(2-fluorophenyl)amino]-l,3,
4-oxadiazole-2-carboxamide;
5-[(2-fluorophenyl)amino]-N-(4-{[(5-methoxy-l,3,4-thia
diazol-2- yl)amino] sulfonyl}phenyl)-
1,3,4-oxadiazole-2-carboxamide;
N-[4-(2,4-difluorophenoxy)phenyl]-5-[(2-fluorophenyl)a
mino]-l,3,4-oxadiazole-2- carboxamide;
N-[4-(1,4-dimethyl-6-oxo-
1,4,5,6-tetrahydropyridazin-3 -yl)phenyl] -5- [(2-
fluorophenyl)amino]-l,3,4-oxadiazole-2-carboxamide;
5-[(2-fluorophenyl)amino]-N-[4-(6-methyl-2-oxo-3,6-dih
ydro-2H-l,3,4-thiadiazin-5- yl)phenyl]-
1,3,4-oxadiazole-2-carboxamide; and
N-(4'-chlorobiphenyl-4-yl)-5-[(2-fluorophenyl)amino]-l
,3,4-oxadiazole-2-carboxamide; and/or N-cyclohexyl-5
-{[3-(methylthio)pheny 1]
amino}-1,3,4-oxadiazole-2-carboxamide;
N-cyclohexyl-5-[(4-ethoxyphenyl)amino]-l,3,4-oxadiazol
e-2-carboxamide; ethyl
4-[({5-[(3-bromophenyl)amino]-l,3,4-oxadiazol-2-yl}car
bonyl)amino]piperidine-lcarboxylate; N-(
1-benzylpiperidin-4-yl)-5- [(2-fluorophenyl)amino]
-1,3,4-oxadiazole-2-carboxamide; N-(2,3-dihydro-
1H-inden-2-yl)-5-
{[3-(2-oxo-1,3-oxazolidin-3-yl)phenyl] amino}-1,3,4-
oxadiazole-2-carboxamide;
N-(2,3-dihydro-lH-inden-2-yl)-5-{[2-(2-oxo-l,3-oxazoli
din-3-yl)phenyl]amino}-l,3,4-
oxadiazole-2-carboxamide; ethyl
4-[({5-[(2-fluorophenyl)amino] -1,3
,4-oxadiazol-2-yl}carbonyl)amino]piperidine- 1-
carboxylate; ethyl 4-{[(5-{[4-(ethoxycarbonyl)phenyl]
amino}-1,3,4-oxadiazol-2-
yl)carbonyl]amino}piperidine-l-carboxylate; ethyl 4-({
[5-(1-naphthylamino)- 1,3,4-oxadiazol-2-yl] carbonyl}
amino)piperidine- 1- carboxylate; tert-butyl
4-[({5-[(2-fluorophenyl)amino]- 1,3,4-oxadiazol-2-
yl}carbonyl)amino]piperidine-l-carboxylate; and
N-(l-benzoylpiperidin-4-yl)-5-[(2-fluoro
rhenyl)amino]-l,3,4-oxadiazole-2-carboxamide; and/or
methyl
(l-{5-[({5-[(2,4,5-trifluorophenyl)amino]-l,3,4-oxadia
zol-2-
yl}carbonyl)amino]pyridin-2-yl}piperidin-4-yl)acetate;
(l-{5-[({5-[(2,4,5-trifluorophenyl)amino]-l,3,4-oxadia
zol-2-yl}carbonyl)amino]pyridin-2-
yl}piperidin-4-yl)acetic acid; methyl
(trans-4-{4-[({5-[(4-ethylphenyl)amino]-l,3,4-oxadiazo
l-2- yl}carbonyl)amino]phenyl} cyclohexyl)acetate;
methyl (trans-4- {4-[({5-[(4-methoxyphenyl)amino]-
1,3,4-oxadiazol-2-
yl}carbonyl)amino]phenyl}cyclohexyl)acetate; methyl
[trans-4-(4-{[(5-{[3-(trifluoromethyl)phenyl]amino}-l,
3,4-oxadiazol-2-
yl)carbonyl]amino}phenyl)cyclohexyl]acetate; methyl
(trans-4-{4-[({5-[(3-cyanophenyl)amino]-l,3,4-oxadiazo
l-2- yl}carbonyl)amino]phenyl }cyclohexyl)acetate;
methyl (trans-4-{4-[({5-[(2-emylphenyl)amino]-l
,3,4-oxadiazol-2- yl}carbonyl)amino]phenyl
}cyclohexyl)acetate; methyl
(trans-4-{4-[({5-[(2-isopropylphenyl)amino]-l,3,4-oxad
iazol-2- yl} carbonyl)amino]phenyl}
cyclohexyl)acetate; methyl [trans-4-(4- {[(5-
{[4-(benzyloxy)phenyl]amino }-1,3,4-oxadiazol-2-
yl)carbonyl]amino }phenyl)cyclohexyl] acetate ; methyl
(trans-4- {4-[({5-[(3
-methylphenyl)amino]-1,3,4-oxadiazol-2- yl}
carbonyl)amino]phenyl} cyclohexyl)acetate;methyl
(trans-4-{4-[({5-[(4-isopropylphenyl)amino]-l,3,4-oxad
iazol-2- yl}carbonyl)amino]phenyl }cyclohexyl)acetate;
methyl [trans-4-(4- {[(5 -{[2-(trifluoromethyl)phenyl]
amino }-1,3,4-oxadiazol-2-
yl)carbonyl]amino}phenyl)cyclohexyl]acetate; methyl
[trans-4-(4- {[(5- {[4-(trifluoromethyl)phenyl] amino}
-1,3,4-oxadiazol-2-
yl)carbonyl]amino}phenyl)cyclohexyl]acetate; methyl
(trans-4-{4-[({5-[(4-cyanophenyl)amino]-l,3,4-oxadiazo
l-2- yl}carbonyl)amino] rhenyl}cyclohexyl)acetate;
methyl [trans-4-(4- {[(5
-{[4-(trifluoromethoxy)phenyl] amino}
-1,3,4-oxadiazol-2-
yl)carbonyl]amino}phenyl)cyclohexyl]acetate; methyl
[trans-4-(4- {[(5 -{[2-(trifluoromethoxy)phenyl]
amino} -1,3,4-oxadiazol-2-
yl)carbonyl]amino}phenyl)cyclohexyl]acetate; methyl
(trans-4- {4-[({5-[(3 -ethy lphenyl)amino]
-1,3,4-oxadiazol-2- yl}carbonyl)amino]phenyl
}cyclohexyl)acetate; methyl
(trans-4-{4-[({5-[(2-methoxyphenyl)amino]-l
,3,4-oxadiazol-2- yl}carbonyl)amino]phenyl
}cyclohexyl)acetate; methyl (trans-4- {4-[({5-[(3
-anilino rhenyl)amino] -1,3,4-oxadiazol-2-
yl}carbonyl)amino]phenyl }cyclohexyl)acetate ; methyl
[trans-4-(4-{[(5-{[3-(aminocarbonyl)phenyl]amino}-l,3,
4-oxadiazol-2-
yl)carbonyl]amino}phenyl)cyclohexyl]acetate; methyl
(trans-4- {4- [( {5-[(3-benzoylphenyl)amino]
-1,3,4-oxadiazol-2-
yl}carbonyl)amino]phenyl}cyclohexyl)acetate; methyl
[trans-4-(4- {[(5-{[3 -(trifluoromethoxy)phenyl] amino
}-1,3,4-oxadiazol-2- yl)carbonyl]
amino}phenyl)cyclohexyl] acetate; methyl
(trans-4-{4-[({5-[(3-phenoxyphenyl)amino]-l,3,4-oxadia
zol-2- yl}carbonyl)amino]phenyl }cyclohexyl)acetate;
methyl [trans-4-(4- {[(5- {[2-(benzyloxy)phenyl]
amino} -1,3,4-oxadiazol-2- yl)carbonyl]
amino}phenyl)cyclohexyl] acetate; methyl-
[trans-4-(4-{[(5-{[3-(benzoylamino)phenyl]amino}-l,3,4
-oxadiazol-2- yl)carbonyl] amino}phenyl)cyclohexyl]
acetate; methyl
{trans-4-[4-({[5-({4-[(methylsulfonyl)oxy]phenyl}amino
)-l,3,4-oxadiazol-2- yl]carbonyl }amino)phenyl]
cyclohexyl }acetate;methyl [trans-4-(4- {[(5
-{[3-(phenylsulfonyl)phenyl] amino}-1,3
,4-oxadiazol-2-
yl)carbonyl]amino}phenyl)cyclohexyl]acetate; methyl
{trans-4- [4-({[5-({3-[(methylsulfonyl)oxy]phenyl}
amino)- 1,3,4-oxadiazol-2- yl]carbonyl}amino)phenyl]
cyclohexyl}acetate; methyl {trans-4- [4-({
[5-({2-[(methylsulfonyl)oxy]phenyl}amino)-l
,3,4-oxadiazol-2- yl]carbonyl}amino)phenyl]
cyclohexyl}acetate ; methyl
{trans-4-[4-({[5-({3-[(aminocarbonyl)amino]phenyl}amin
o)-l,3,4-oxadiazol-2- yl]carbonyl}amino)phenyl]
cyclohexyl}acetate; methyl {trans-4-[4-({
[5-({3-[(methoxycarbonyl)amino]phenyl}amino)-l
,3,4-oxadiazol-2-
yl]carbonyl}amino)phenyl]cyclohexyl}acetate; methyl
(trans-4-{4-[({5-[(4-mo f
holin-4-ylphenyl)amino]-l,3,4-oxadiazol-2-
yl}carbonyl)amino] phenyl }cyclohexyl)acetate ; methyl
(trans-4-{4-[({5-[(2-cyanophenyl)amino]-l,3,4-oxadiazo
l-2- yl}carbonyl)amino]phenyl }cyclohexyl)acetate; 



methyl (trans-4-{4-[({5-[(4-anilinophenyl)amino]-l
,3,4-oxadiazol-2- yl} carbonyl)amino] phenyl
}cyclohexyl)acetate; methyl [trans-4-(4- {[(5
-{[4-(phenylsulfonyl)phenyl] amino}-1,3,4-oxadiazol-2-
yl)carbonyl]amino}phenyl)cyclohexyl]acetate; methyl
[trans-4-(4-{ [(5-{ [2-(phenylsulfonyl)phenyl]amino}-
1,3,4-oxadiazol-2-
yl)carbonyl]amino}phenyl)cyclohexyl]acetate; methyl
[trans-4-(4- {[(5- {[4-(ethylsulfonyl)phenyl]
amino}-1,3,4-oxadiazol-2- yl)carbonyl]amino
}phenyl)cyclohexyl] acetate; (trans-4-
{4-[({5-[(4-ethylphenyl)amino]- 1,3,4-oxadiazol-2-
yl}carbonyl)amino]phenyl}cyclohexyl)acetic acid;
(trans-4- {4-[({5-[(4-methoxyphenyl)amino]
-1,3,4-oxadiazol-2-
yl}carbonyl)amino]phenyl}cyclohexyl)acetic acid;
[trans-4-(4-{[(5-{[3-(trifluoromethyl)phenyl]amino}-l,
3,4-oxadiazol-2- yl)carbonyl]amino }phenyl)cyclohexyl]
acetic acid; (trans-4-{4-[({5-[(3-cyanophenyl)amino]-
1,3,4-oxadiazol-2-
yl}carbonyl)amino]phenyl}cyclohexyl)acetic acid;
(trans-4- {4-[({5-[(2-ethylphenyl)amino]
-1,3,4-oxadiazol-2- yl}carbonyl)amino] phenyl
}cyclohexyl)acetic acid;(trans-4-
{4-[({5-[(2-isopropylphenyl)amino]- 1,3,4-oxadiazol-2-
yl}carbonyl)amino]phenyl }cyclohexyl)acetic acid;
[trans-4-(4-{[(5 -{[4-(benzyloxy)phenyl] amino
}-1,3,4-oxadiazol-2-
yl)carbonyl]amino}phenyl)cyclohexyl]acetic acid;
(trans-4- {4- [({5-[(3-methylphenyl)amino]
-1,3,4-oxadiazol-2- yl}carbonyl)amino]phenyl
}cyclohexyl)acetic acid;
(trans-4-{4-[({5-[(4-isopropylphenyl)amino]-l,3,4-oxad
iazol-2- yl}carbonyl)amino]phenyl }cyclohexyl)acetic
acid; [trans-4-(4- {[(5-{[2-(trifluoromethyl)phenyl]
amino }-1,3,4-oxadiazol-2- yl)carbonyl] amino
}phenyl)cyclohexyl] acetic acid; [trans-4-(4-{[(5
-{[4-(trifluoromethyl)phenyl] amino
}-1,3,4-oxadiazol-2-
yl)carbonyl]amino}phenyl)cyclohexyl]acetic acid;
(trans-4- {4-[({5-[(4-cyanophenyl)amino] -1,3
,4-oxadiazol-2- yl}carbonyl)amino]phenyl
}cyclohexyl)acetic acid;
[trans-4-(4-{[(5-{[4-(trifluoromethoxy)phenyl] amino
}-1,3,4-oxadiazol-2- yl)carbonyl]amino
}phenyl)cyclohexyl] acetic acid; [trans-4-(4- {[(5-
{[2-(trifluoromethoxy)phenyl] amino
}-1,3,4-oxadiazol-2- yl)carbonyl] amino
}phenyl)cyclohexyl] acetic acid;
(trans-4-{4-[({5-[(3-ethylphenyl)amino]-l,3,4-oxadiazo
l-2- yl}carbonyl)amino]phenyl}cyclohexyl)acetic acid;
[trans-4-(4-{[(5-{[3-(aminocarbonyl)phenyl]amino}-l,3,
4-oxadiazol-2- yl)carbonyl]amino}phenyl)cy
clohexyl]acetic acid; (trans-4-
{4-[({5-[(3-benzoylphenyl)amino]- 1,3,4-oxadiazol-2-
yl}carbonyl)amino]phenyl}cyclohexyl)acetic acid;
[trans-4-(4- {[(5- {[3-(trifluoromethoxy)phenyl]amino}
-1,3,4-oxadiazol-2-
yl)carbonyl]amino}phenyl)cyclohexyl]acetic acid;
(trans-4- {4-[({5-[(3-phenoxyphenyl)amino]
-1,3,4-oxadiazol-2- yl}carbonyl)amino]phenyl}
cyclohexyl)acetic acid; [trans-4-(4- {[(5-
{[2-(benzyloxy)phenyl]amino }-1,3,4-oxadiazol-2-
yl)carbonyl]amino}phenyl)cyclohexyl]acetic acid;
[trans-4-(4- {[(5 -{[3-(benzoylamino)phenyl] amino
}-1,3,4-oxadiazol-2- yl)carbonyl]amino
}phenyl)cyclohexyl] acetic acid;{trans-4-[4-({
[5-({4-[(methylsulfonyl)oxy]phenyl} amino)- 1,3
,4-oxadiazol-2- y1] carbony1}amino)phenyl]
cyclohexy1}acetic acid ; [trans-4-(4-{ [(5-{
[3-(phenylsulfonyl)phenyl]amino}-l ,3,4-oxadiazol-2-
yl)carbonyl]amino}rhenyl)cyclohexyl] acetic acid;
{trans-4-[4-({[5-({3-[(methylsulfonyl)oxy]phenyl}amino
)-l,3,4-oxadiazol-2-
yl]carbonyl}amino)phenyl]cyclohexyl}acetic acid;
{trans-4-[4-({[5-({2-[(methylsulfonyl)oxy]pb.enyl}amin
o)-l,3,4-oxadiazol-2- yl] carbonyl}amino)phenyl]
cyclohexyl}acetic acid;
(trans-4-{4-[({5-[(2-methoxyphenyl)amino]-l,3,4-oxadia
zol-2- yl}carbonyl)amino]phenyl}cyclohexyl)acetic
acid;
{trans-4-[4-({[5-({3-[(aminocarbonyl)amino]phenyl}amin
o)-l,3,4-oxadiazol-2-
yl]carbonyl}amino)phenyl]cyclohexyl}acetic acid;
{trans-4-[4-({[5-({3-[(methoxycarbonyl)amino]phenyl}am
ino)-l,3,4-oxadiazol-2- yl]carbonyl
}amino)phenyl]cyclohexyl}acetic acid;
(trans-4-{4-[({5-[(4-morpholin-4-ylphenyl)amino]-l
,3,4-oxadiazol-2- yl}carbonyl)amino]phenyl
}cyclohexyl)acetic acid ; [trans-4-(4-{[(5-
{[4-(phenylsulfonyl)phenyl]amino}-1,3,4-oxadiazol-2-
yl)carbonyl]amino}phenyl)cyclohexyl]acetic acid;
[trans-4-(4- {[(5-
{[2-(phenylsulfonyl)rhenyl]amino}-1,3,4-oxadiazol-2-
yl)carbonyl]amino}phenyl)cyclohexyl]acetic acid;
(trans-4-{4-[({5-[(2-cyanophenyl)amino]-l,3,4-oxadiazo
l-2- yl}carbonyl)amino]phenyl}cyclohexyl)acetic acid;
(trans-4-{4-[({5-[(4-anilinophenyl)amino]-l,3,4-oxadia
zol-2- yl}carbonyl)amino]phenyl}cyclohexyl)acetic
acid;
(trans-4-{4-[({5-[(3-anilinophenyl)amino]-l,3,4-oxadia
zol-2- yl}carbonyl)amino]phenyl}cyclohexyl)acetic
acid; and
[trans-4-(4-{[(5-{[4-(ethylsulfonyl)phenyl]amino}-l,3,
4-oxadiazol-2-
yl)carbonyl]amino}phenyl)cyclohexyl]acetic acid;
and/or methyl
1-[(trans-4-{4-[({5-[(2-fluorophenyl)amino]-
1,3,4-oxadiazol-2-
yl}carbonyl)amino]phenyl}cyclohexyl)acetyl]piperidine-
4-carboxylate; methyl
N-[(trans-4-{4-[({5-[(2-fluorophenyl)amino]-l,3
J4-oxadiazol-2-
yl}carbonyl)amino]phenyl}cyclohexyl)acetyl]-2-methylal
aninate;methyl 1-[(trans-4-
{4-[({5-[(2-fluorophenyl)amino] -1,3,4-oxadiazol-2-
yl}carbonyl)amino]phenyl }cyclohexyl)acetyl]
-L-prolinate; methyl
l-[(trans-4-{4-[({5-[(2-fluorophenyl)amino]-l,3,4-oxad
iazol-2- yl}carbonyl)amino]phenyl }cyclohexyl)acetyl]
-D-prolinate; methyl (4R)-I
-[(trans-4-{4-[({5-[(2-fluorophenyl)amino]-l
,3,4-oxadiazol-2- yl}carbonyl)amino]phenyl
}cyclohexyl)acetyl] -4-hydroxy-L-prolinate;
5-[(2-fluorophenyl)amino]-N-[4-(trans-4-{2-[(2-hydroxy
- 1,1-dimethylethyl)amino]-2- oxoethyl}
cyclohexyl)phenyl]- 1,3,4-oxadiazole-2-carboxamide;
5-[(2-fluorophenyl)amino]-N-[4-(trans-4-{2-oxo-2-[(3aR
,6aS)-tetrahydro-5H-
[l,3]dioxolo[4,5-c]pyrrol-5-yl]ethyl}cyclohexyl)phenyl
]-l,3,4-oxadiazole-2-carboxamide;
N-(4-{trans-4-[2-(dimethylamino)-2-oxoethyl]cyclohexyl
}phenyl)-5-[(2-
fluorophenyl)amino]-l,3,4-oxadiazole-2-carboxamide;
5-[(2-fluorophenyl)amino]-N-[4-(trans-4-{2-[(2-hydroxy
ethyl)(methyl)amino]-2- oxoethyl }cyclohexyl)phenyl]
-1,3,4-oxadiazole-2-carboxamide;
N-[4-(trans-4-{2-[(2,3-dihydroxypropyl)amino]-2-oxoeth
yl}cyclohexyl)phenyl]-5-[(2-
fluorophenyl)amino]-l,3,4-oxadiazole-2-carboxamide;
l-[(trans-4-{4-[({5-[(2-fluorophenyl)amino]-l,3,4-oxad
iazol-2- yl}carbonyl)amino]phenyl
}cyclohexyl)acetyl]piperidine-4-carboxylic acid; 



N-[(trans-4-{4-[({5-[(2-fluorophenyl)amino]-l,3,4-oxad
iazol-2- yl}carbonyl)amino]phenyl }cyclohexyl)acetyl]
-2-methylalanine; 1-[(trans-4-
{4-[({5-[(2-fluorophenyl)amino] -1,3,4-oxadiazol-2-
yl}carbonyl)amino]phenyl}cyclohexyl)acetyl]-L-proline;
1-[(trans-4- {4-[({5-[(2-fluorophenyl)amino]- 1,3
,4-oxadiazol-2- yl}carbonyl)amino]phenyl
}cyclohexyl)acetyl] -D-proline;
(4R)-l-[(trans-4-{4-[({5-[(2-fluorophenyl)amino]-l,3,4
-oxadiazol-2-
yl}carbonyl)amino]phenyl}cyclohexyl)acetyl]-4-hydroxy-
L-proline; methyl
(trans-4-{5-[({5-[(2,4,5-trifluorophenyl)amino]-l,3
54-oxadiazol-2-
yl}carbonyl)amino]pyridin-2-yl}cyclohexyl)acetate;
(trans-4-{5-[({5-[(2,4,5-trifluorophenyl)amino]-l,3,4-
oxadiazol-2-
yl}carbonyl)amino]pyridin-2-yl}cyclohexyl)acetic acid;
[trans-4-(4- {[(5-{[4-(2-hydroxyethyl)phenyl] amino
}-1,3,4-oxadiazol-2- yl)carbonyl]
amino}phenyl)cyclohexyl] acetic acid;
(trans-4-{4-[({5-[(3-ethynylphenyl)amino]-l,3,4-oxadia
zol-2- yl}carbonyl)amino]phenyl}cyclohexyl)acetic
acid; [trans-4-(4- {[(5- {[4-(cyanomethyl)phenyl]
amino}-1,3,4-oxadiazol-2-
yl)carbonyl]amino}phenyl)cyclohexyl]acetic acid;
{trans-4-[4-({[5-(biphenyl-2-ylamino)-l,3,4-oxadiazol-
2- yl]carbonyl} amino)phenyl] cyclohexyl} acetic acid;
(trans-4-{4-[({5-[(4-tert-butoxyphenyl)amino]-l,3,4-ox
adiazol-2- yl}carbonyl)amino]phenyl }cyclohexyl)acetic
acid;
(trans-4-{4-[({5-[(4-phenoxyphenyl)amino]-l,3,4-oxadia
zol-2- yl}carbonyl)amino] phenyl }cyclohexyl)acetic
acid; [trans-4-(4- {[(5- {[4-(1H- 1,2,4-triazol-
1-yl)phenyl]amino }-1,3,4-oxadiazol-2- yl)carbonyl]
amino}phenyl)cyclohexyl]acetic acid; (trans-4- {4-[({5
-[(4-benzylphenyl)amino] -1,3,4-oxadiazol-2-
yl}carbonyl)amino]phenyl }cyclohexyl)acetic acid;
[trans-4-(4- {[(5-{[3-(acetylamino)phenyl]
amino}-1,3,4-oxadiazol-2- yl)carbonyl]
amino}phenyl)cyclohexyl] acetic acid ; (trans-4-
{4-[({5-[(3 -chlorophenyl)amino]- 1,3,4-oxadiazol-2-
yl}carbonyl)amino]phenyl}cyclohexyl)acetic acid;
(trans-4-{4-[({5-[(4-ethynylphenyl)amino]-l,3,4-oxadia
zol-2- yl}carbonyl)amino]phenyl}cyclohexyl)acetic
acid;
(trans-4-{4-[({5-[(3-bromophenyl)amino]-l,3,4-oxadiazo
l-2- yl}carbonyl)amino]phenyl} cyclohexyl)acetic acid;
[trans-4-(4- {[(5-{[3-(difluoromethoxy)phenyl] amino
}-1,3,4-oxadiazol-2-
yl)carbonyl]amino}phenyl)cyclohexyl]acetic acid;
[trans-4-(4-{[(5-{[3-(methoxymethyl)phenyl]amino}-l,3,
4-oxadiazol-2-
yl)carbonyl]amino}phenyl)cyclohexyl]acetic acid;
[trans-4-(4- {[(5 -{[3-(2-methylpyrimidin-4-yl)phenyl]
amino} -1,3,4-oxadiazol-2-
yl)carbonyl]amino}phenyl)cyclohexyl]acetic acid;
(trans-4-{4-[({5-[(4-cyclohexylphenyl)amino]-l,3,4-oxa
diazol-2- yl}carbonyl)amino]phenyl}cyclohexyl)acetic
acid; methyl
{trans-4-[4-({[5-(pyrimidin-4-ylamino)-l,3,4-oxadiazol
-2- yl]carbonyl} amino)phenyl] cyclohexyl} acetate;
methyl (trans-4- {4-[({ 5-[(l -methyl-
1H-pyrazol-3-yl)amino]- 1,3 ,4-oxadiazol-2-
yl}carbonyl)amino]phenyl }cyclohexyl)acetate ; methyl
{trans-4- [4-({ [5-(pyridin-3-ylamino)-l
,3,4-oxadiazol-2- yl]carbonyl }amino)phenyl]
cyclohexyl }acetate; methyl
{trans-4-[4-({[5-(pyridin-4-ylamino)-l,3,4-oxadiazol-2
- yl]carbonyl }amino)phenyl] cyclohexyl }acetate ;
methyl {trans-4-[4-({[5-(pyrazin-2-ylamino)-l
,3,4-oxadiazol-2- yl]carbonyl }amino)phenyl]
cyclohexyl }acetate ; methyl
{trans-4-[4-({[5-(l,3-thiazol-2-ylamino)-l,3,4-oxadiaz
ol-2- yl]carbonyl }amino)phenyl] cyclohexyl }acetate ;
{trans-4-[4-({[5-(pyrimidin-4-ylamino)-
1,3,4-oxadiazol-2- yl]carbonyl}
amino)phenyl]cyclohexyl} acetic acid;
(trans-4-{4-[({5-[(l-methyl-lH-pyrazol-3-yl)amino]-l,3
,4-oxadiazol-2-
yl}carbonyl)amino]phenyl}cyclohexyl)acetic acid;
{trans-4-[4-( {[5-(pyridin-3 -ylamino)-
1,3,4-oxadiazol-2- yl]carbonyl }amino)phenyl]
cyclohexyl} acetic acid; {trans-4-[4-({[5-(py
pdin-4-ylamino)-l,3,4-oxadiazol-2- yl]carbonyl
}amino)phenyl] cyclohexyl }acetic acid;
{trans-4-[4-({[5-(pyrazin-2-ylamino)-l,3,4-oxadiazol-2
- yl]carbonyl}amino)phenyl]cyclohexyl}acetic acid;
{trans-4-[4-({[5-(1,3-thiazol-2-ylamino)-
1,3,4-oxadiazol-2-
yl]carbonyl}amino)phenyl]cyclohexyl}acetic acid;
(trans-4-{4-[({5-[(l-methyl-lH-pyrazol-5-yl)amino]-l,3
,4-oxadiazol-2- yl}carbonyl)amino] phenyl
}cyclohexyl)acetic acid;
{trans-'4-[4-({[5-(pyrimidin-2-ylamino)-l,3,4-oxadiazo
l-2- yl]carbonyl }amino)phenyl] cyclohexyl }acetic
acid; trans-4- {4-[( {5-[(2-methoxyphenyl)amino]
-1,3,4-oxadiazol-2-
yl}carbonyl)amino]phenyl}cyclohexanecarboxylic acid;
trans-4-(4-{[(5-{[3-(hydroxymethyl)phenyl]amino}-l,3,4
-oxadiazol-2- yl)carbonyl] amino
}phenyl)cyclohexanecarboxy lie acid; trans-4-(4- {[(5
-{[2-(trifluoromethyl)phenyl] amino
}-1,3,4-oxadiazol-2- yl)carbonyl] amino
}phenyl)cyclohexanecarboxylic acid;trans-4-(4- {[(5-
{[2-(trifluoromethoxy)phenyl] amino
}-1,3,4-oxadiazol-2-
yl)carbonyl]amino}phenyl)cyclohexanecarboxylic acid;
trans-4-(4- {[(5 -{[3-(trifluoromethyl)phenyl]
amino}-1,3,4-oxadiazol-2-
yl)carbonyl]amino}phenyl)cyclohexanecarboxylic acid;
trans-4-{4-[({5-[(4-methoxyphenyl)amino]-l
,3,4-oxadiazol-2-
yl}carbonyl)amino]phenyl}cyclohexanecarboxylic acid;
trans-4-(4- {[(5- {[4-(trifluoromethoxy)phenyl]
amino}-1,3,4-oxadiazol-2-
yl)carbonyl]amino}phenyl)cyclohexanecarboxylic acid;
trans-4-(4-{[(5-{[4-(trifluoromethyl)phenyl]amino}-l,3
,4-oxadiazol-2-
yl)carbonyl]amino}phenyl)cyclohexanecarboxylic acid;
trans-4-(4- {[(5- {[2-(benzyloxy)phenyl] amino}
1,3,4-oxadiazol-2-
yl)carbonyl]amino}phenyl)cyclohexanecarboxylic acid;
trans-4-(4- {[(5- {[3-(trifluoromethoxy)phenyl]
amino}-1,3,4-oxadiazol-2-
yl)carbonyl]amino}phenyl)cyclohexanecarboxylic acid;
trans-4-(4- {[(5- {[3-(methoxymethyl)phenyl] amino
}-1,3,4-oxadiazol-2-
yl)carbonyl]amino}phenyl)cyclohexanecarboxylic acid;
trans-4-(4- {[(5-{[3-(phenylsulfonyl)phenyl]
amino}-1,3,4-oxadiazol-2-
yl)carbonyl]amino}phenyl)cyclohexanecarboxylic acid;
trans-4- {4-[({5-[(3-anilinophenyl)amino]
-1,3,4-oxadiazol-2-
yl}carbonyl)amino]phenyl}cyclohexanecarboxylic acid;
trans-4-{4-[({5-[(4-anilinophenyl)amino]-l,3,4-oxadiaz
ol-2- yl}carbonyl)amino]phenyl} cyclohexanecarboxylic
acid; 



trans-4-[4-({[5-({2-[(methylsulfonyl)oxy]phenyl}amino)
-l,3,4-oxadiazol-2- yljcarbonyl}
amino)phenyl]cyclohexanecarboxylic acid;
trans-4-[4-({[5-({3-[(methylsulfonyl)oxy]phenyl}amino)
-l,3,4-oxadiazol-2- yl]carbonyl}amino)phenyl]
cyclohexanecarboxylic acid;
trans-4-[4-({[5-({4-[(methylsulfonyl)oxy]phenyl}amino)
-l,3,4-oxadiazol-2-
yl]carbonyl}amino)phenyl]cyclohexanecarboxylic acid;
ethyl
trans-4-{4-[({5-[(2,4,5-trifluorophenyl)amino]-l,3,4-o
xadiazol-2-
yl}carbonyl)amino]phenoxy}cyclohexanecarboxylate;
trans-4-{4-[({5-[(2,4,5-trifluorophenyl)amino]-l,3,4-o
xadiazol-2-
yl}carbonyl)amino]phenoxy}cyclohexanecarboxylic acid;
methyl
(trans-4-{4-[({5-[(3-fluorophenyl)amino]-l,3,4-oxadiaz
ol-2- yl}carbonyl)amino]phenyl}cyclohexyl)acetate;
methyl (trans-4-{4-[({5-[(4-fluorophenyl)amino]
-1,3,4-oxadiazol-2- yl}carbonyl)amino]phenyl
}cyclohexyl)acetate; methyl
(trans-4-{4-[({5-[(2,4-difluorophenyl)amino]-l,3,4-oxa
diazol-2- yl}carbonyl)amino]phenyl}cyclohexyl)acetate;
methyl
(trans-4-{4-[({5-[(2,6-difluorophenyl)amino]-l,3,4-oxa
diazol-2- yl}carbonyl)amino]phenyl}cyclohexyl)acetate;
methyl
(trans-4-{4-[({5-[(2,5-difluorophenyl)amino]-l,3,4-oxa
diazol-2- yl}carbonyl)amino]phenyl}cyclohexyl)acetate;
methyl
(trans-4-{4-[({5-[(2,3-difluorophenyl)amino]-l,3,4-oxa
diazol-2- yl}carbonyl)amino]phenyl
}cyclohexyl)acetate; methyl
(trans-4-{4-[({5-[(2,4,6-trifluorophenyl)amino]-l,3,4-
oxadiazol-2- yl}carbonyl)amino]phenyl
}cyclohexyl)acetate; methyl (trans-4-{4-[({5-[(3
,4-dimethoxyphenyl)amino] -1,3,4-oxadiazol-2-
yl}carbonyl)amino]phenyl}cyclohexyl)acetate; methyl
{trans-4-[4-({[5-({3-[(lR)-2-methoxy-l-methylethoxy]ph
enyl}amino)-l,3,4- oxadiazol-2-yl]carbonyl
}amino)phenyl]cyclohexyl}acetate ; methyl
{trans-4-[4-({[5-({3-[(lS)-2-methoxy-l-methylethoxy]ph
enyl}amino)-l,3,4-
oxadiazol-2-yl]carbonyl}amino)phenyl]cyclohexyl}acetat
e; methyl (trans-4-
{4-[({5-[(4-fluoro-3-methoxyphenyl)amino] -1,3
,4-oxadiazol-2- yl} carbonyl)amino]phenyl}
cyclohexyl)acetate;
(trans-4-{4-[({5-[(3-fluorophenyl)amino]-l,3
4-oxadiazol-2- yl}carbonyl)amino]phenyl
}cyclohexyl)acetic acid;
(trans-4-{4-[({5-[(4-fluorophenyl)amino]-l
,3,4-oxadiazol-2- yl}carbonyl)amino]phenyl
}cyclohexyl)acetic acid;
(trans-4-{4-[({5-[(2,4-difluorophenyl)amino]-l,3,4-oxa
diazol-2- yl}carbonyl)amino]phenyl}cyclohexyl)acetic
acid;
(trans-4-{4-[({5-[(2,6-difluorophenyl)amino]-l,3,4-oxa
diazol-2- yl}carbonyl)amino]phenyl}cyclohexyl)acetic
acid;
(trans-4-{4-[({5-[(2,5-difluorophenyl)amino]-l,3,4-oxa
diazol-2- yl}carbonyl)amino]phenyl}cyclohexyl)acetic
acid;
(trans-4-{4-[({5-[(2,3-difluorophenyl)amino]-l,3,4-oxa
diazol-2- yl}carbonyl)amino]rhenyl}cyclohexyl)acetic
acid; (trans-4-
{4-[({5-[(2,4,6-trifluorophenyl)amino]-1,3,4-oxadiazol
-2- yl}carbonyl)amino]phenyl }cyclohexyl)acetic acid;
(trans-4- {4-[({5-[(3,4-dimethoxyphenyl)amino] -1,3
,4-oxadiazol-2-
yl}carbonyl)amino]phenyl}cyclohexyl)acetic acid;
{trans-4-[4-({[5-({3-[(lS)-2-methoxy-l-methylethoxy]ph
enyl}amino)-l,3,4-oxadiazol-2- yl]
carbonyl}amino)phenyl]cyclohexyl} acetic acid;
{trans-4-[4-({[5-({3-[(lR)-2-methoxy-l-methylethoxy]ph
enyl}amino)-l,3,4-oxadiazol-2-
yl]carbonyl}amino)phenyl]cyclohexyl}acetic acid;
(trans-4-{4-[({5-[(4-fluoro-3-methoxyphenyl)amino]-l,3
,4-oxadiazol-2-
yl}carbonyl)amino]phenyl}cyclohexyl)acetic acid;
l-{5-[({5-[(2-fluorophenyl)amino]-l,3,4-oxadiazol-2-yl
}carbonyl)amino]pyridin-2- yl}piperidine-4-carboxylic
acid;
l-{5-[({5-[(2,4,5-trifluoroplienyl)amino]-l,3,4-oxadia
zol-2-yl}carbonyl)amino]pyridin-2-
yl}piperidine-4-carboxylic acid; l-{5-[({5-[(3
,4-difluorophenyl)amino]
-1,3,4-oxadiazol-2-yl}carbonyl)amino]pyridin-2-
yl}piperidine-4-carboxylic acid;
l-{5-[({5-[(4-fluorophenyl)amino]-l,3,4-oxadiazol-2-yl
}carbonyl)amino]pyridin-2- yl}piperidine-4-carboxylic
acid; methyl
4-{4-[({5-[(2-fluorophenyl)amino]-l,3,4-oxadiazol-2-
yl}carbonyl)amino]phenyl}butanoate; methyl
({4-[({5-[(2-fluorophenyl)amino]-l,3,4-oxadiazol-2-
yl}carbonyl)amino]phenyl }thio)acetate; methyl
3-{4-[({5-[(2-fluorophenyl)amino]-l,3,4-oxadiazol-2-
yl}carbonyl)amino]phenyl}adamantane-l-carboxylate;
methyl
3-{4-[({5-[(2-fluorophenyl)amino]-l,3,4-oxadiazol-2-
yl}carbonyl)amino]phenyl}cyclopentanecarboxylate;
methyl
4'-[({5-[(2-fluorophenyl)amino]-l,3,4-oxadiazol-2-yl}c
arbonyl)amino]biphenyl-4- carboxylate; ethyl
{4'-[({5-[(2-fluorophenyl)amino]-l,3,4-oxadiazol-2-yl}
carbonyl)amino]biphenyl-3- yl} acetate;methyl [(1
,4-trans-)-4'-[({5-[(2-fluorophenyl)amino]-l
,3,4-oxadiazol-2- yl}carbonyl)amino]-
1,1'-bi(cyclohexyl)-4-yl]acetate; ethyl
3-{2-[({5-[(3,4-difluorophenyl)amino]-l,3,4-oxadiazol-
2-yl}carbonyl)amino]-2,3- dihydro-
1H-inden-5-yl}propanoate; ethyl ((1R,3R)-3- {4-
[({5-[(3,4-difluorophenyl)amino] -1,3 ,4-oxadiazol-2-
yl} carbonyl)amino]phenyl} cyclohexyl)acetate; ethyl
(3-{4-[({5-[(3,4-difluorophenyl)amino]-l
,3,4-oxadiazol-2- yl}carbonyl)amino]phenyl
}cyclopentyl)acetate; methyl
4-{3-[({5-[(3,4-difluorophenyl)amino]-l,3,4-oxadiazol-
2- yl}carbonyl)amino]propoxy}benzoate; methyl
3-{3-[({5-[(3,4-difluorophenyl)amino]
-1,3,4-oxadiazol-2-
yl}carbonyl)amino]propoxy}benzoate; methyl cis-3-
{4-[({5-[(3,4-difluorophenyl)amino]
-1,3,4-oxadiazol-2- yl}carbonyl)amino]phenyl
}cyclobutanecarboxylate ; ethyl cis-3 -{4-[({5-[(3
,4-difluorophenyl)amino] -1,3,4-oxadiazol-2-
yl}carbonyl)amino]benzyl }cyclobutanecarboxylate;
4-{4-[({5-[(2-fluorophenyl)amino]-l,3,4-oxadiazol-2-yl
}carbonyl)amino]phenyl}butanoic acid;
3-{4-[({5-[(2-fluorophenyl)amino]- 1,3,4-oxadiazol-2-
yl}carbonyl)amino]phenyl }adamantane- 1-carboxylic
acid;
3-{4-[({5-[(2-fluorophenyl)amino]-l,3,4-oxadiazol-2-
yl} carbonyl)amino]phenyl} cyclopentanecarboxylic
acid; 4'-[({ 5-[(2-fluorophenyl)amino]-
1,3,4-oxadiazol-2-yl} carbonyl)amino]biphenyl-4-
carboxylic acid; {4'-[({5-[(2-fluorophenyl)amino]
-1,3,4-oxadiazol-2-yl}carbonyl)amino]biphenyl-4- yl}
acetic acid; 



{4'-[({5-[(2-fluororhenyl)amino]
-1,3,4-oxadiazol-2-yl}carbonyl)amino]biphenyl-3 - yl}
acetic acid; [(1
,4-trans-)-4'-[({5-[(2-fluorophenyl)amino]-
1,3,4-oxadiazol-2-yl}carbonyl)amino]- 1,1'-
bi(cycohexyl)-4-yl]acetic acid;
3-{2-[({5-[(3,4-difluorophenyl)amino]-l,3,4-oxadiazol-
2-yl}carbonyl)amino]-2,3-dihydrolH-
inden-5-yl}propanoic acid;
(3-{4-[({5-[(3,4-difluorophenyl)amino]-
1,3,4-oxadiazol-2- yl}carbonyl)amino]phenyl
}propyl)malonic acid; (4-
{4-[({5-[(2-fluorophenyl)amino] -1,3,4-oxadiazol-2-
yl}carbonyl)amino]cyclohexyl }phenyl)acetic acid;
(3-{4-[({5-[(3,4-difluorophenyl)amino]
-1,3,4-oxadiazol-2- yl}carbonyl)amino]phenyl}
cyclohexyl)acetic acid; ((3R)-3-{4-[({5-[(3,4-difluoro
rhenyl)amino]-l,3,4-oxadiazol-2-
yl}carbonyl)amino]phenyl}cyclopentyl)acetic acid;
((3S)-3-{4-[({5-[(3,4-difluoro
rhenyl)amino]-l,3,4-oxadiazol-2-
yl}carbonyl)amino]phenyl}cyclopentyl)acetic acid;
4-{3-[({5-[(3,4-difluorophenyl)amino]
-1,3,4-oxadiazol-2- yl}carbonyl)amino]propoxy}benzoic
acid;
3-{3-[({5-[(3,4-difluorophenyl)amino]-l,3,4-oxadiazol-
2- yl}carbonyl)amino]propoxy }benzoic acid;
3-{4-[({5-[(3,4-difluorophenyl)amino]
-1,3,4-oxadiazol-2- yl}carbonyl)amino]phenyl
}cyclobutanecarboxylic acid; 3-{4-[( {5-[(3
,4-difluorophenyl)amino] -1,3,4-oxadiazol-2-
yl}carbonyl)amino]benzyl} cyclobutanecarboxylic acid;
5-{4-[({5-[(3,4-difluorophenyl)amino]
-1,3,4-oxadiazol-2- yl}carbonyl)amino]phenyl}pentanoic
acid;
N-{4-[trans-4-(2-amino-2-oxoethyl)cyclohexyl]phenyl}-5
-[(2-fluorophenyl)amino]-l,3,4-
oxadiazole-2-carboxamide ;
N-{4-[trans-4-(cyanomethyl)cyclohexyl]phenyl}-5-[(2-fl
uorophenyl)amino]-l,3,4- oxadiazole-2-carboxamide;
5-[(2-fluorophenyl)amino] -N-
[4-(propylsulfonyl)phenyl]
-1,3,4-oxadiazole-2-carboxamide; methyl 4'-
{[5-({[4-(4-acetylpiperazin-
1-yl)phenyl]amino}carbonyl)- 1,3,4-oxadiazol-2-
yl]amino}biphenyl-4-carboxylate ;
N-[4-(4-acetylpiperazin-l-yl)phenyl]-5-[(4-chloro-2-fl
uoro-5-hydroxyphenyl)amino]-
l,3,4-oxadiazole-2-carboxamide; ethyl
(5-{[5-({[4-(4-acetylpiperazin-
1-yl)phenyl]amino}carbonyl)- 1,3,4-oxadiazol-2-
yl]amino }-2-chloro-4-fluorophenoxy)acetate;methyl
3'-{[5-({[4-(4-acetylpiperazin- 1-yl)phenyl]amino
}carbonyl)- 1,3,4-oxadiazol-2- y1]
amino}biphenyl-4-carboxy late;
3'-{[5-({[4-(4-acetylriperazin-
1-yl)phenyl]amino}carbonyl)- 1,3,4-oxadiazol-2-
yl]amino }biphenyl-4-carboxylic acid;
2-({4-[({5-[(2-fluorophenyl)amino]-l ,3,4-oxadiazol-2-
yl} carbonyl)amino]phenyl} sulfonyl)-2-methylrropanoic
acid;
(trans-4-{4-[({5-[(3-methylisoxazol-5-yl)amino]-l,3,4-
oxadiazol-2- yl}carbonyl)amino]phenyl
}cyclohexyl)acetic acid;
{trans-4-[4-({[5-(l,3,4-thiadiazol-2-ylamino)-l,3,4-ox
adiazol-2- yl]carbonyl}amino)phenyl]cyclohexyl}acetic
acid;
(trans-4-{4-[({5-[(2,5-dimethylpyridin-4-yl)amino]-l,3
,4-oxadiazol-2-
yl}carbonyl)amino]phenyl}cyclohexyl)acetic acid;
(trans-4- {4-[({5-[(5,6-dimethylpyrazin-2-yl)amino]
-1,3,4-oxadiazol-2- yl}carbonyl)amino]phenyl
}cyclohexyl)acetic acid;
(trans-4-{4-[({5-[(3-methylpyrazin-2-yl)amino]-l,3,4-o
xadiazol-2- yl}carbonyl)amino]phenyl}cyclohexyl)acetic
acid;
(trans-4-{4-[({5-[(5-bromopyrazin-2-yl)amino]4,3,4-oxa
diazol-2- yl}carbonyl)amino]phenyl }cyclohexyl)acetic
acid;
(trans-4-{4-[({5-[(2-methoxypyrimidin-5-yl)amino]-l,3,
4-oxadiazol-2-
yl}carbonyl)amino]phenyl}cyclohexyl)acetic acid;
(traiis-4-
{4-[({5-[(5-benzyl-1,3,4-oxadiazol-2-yl)amino]
-1,3,4-oxadiazol-2- yl} carbonyl)amino]phenyl}
cyclohexyl)acetic acid;
(trans-4-{4-[({5-[(3-methyl-l,2,4-thiadiazol-5-yl)amin
o]-l,3,4-oxadiazol-2- yl}carbonyl)amino]phenyl
}cyclohexyl)acetic acid; (trans-4-{4-[({5-[(3-ethyl-l
,2,4-thiadiazol-5-yl)amino]-l ,3,4-oxadiazol-2-
yl}carbonyl)amino]phenyl}cyclohexyl)acetic acid;
(trans-4-{4-[({5-[(2,6-dimethylpyrimidin-4-yl)amino]-l
,3,4-oxadiazol-2-
yl}carbonyl)amino]phenyl}cyclohexyl)acetic acid;
(trans-4-{4-[({5-[(l,3-dimethyl-lH-pyrazol-5-yl)amino]
-l,3,4-oxadiazol-2-
yl}carbonyl)amino]phenyl}cyclohexyl)acetic acid;
(trans-4- {4-[({5-[(6-chloropyrazin-2-yl)amino]
-1,3,4-oxadiazol-2-
yl}carbonyl)amino]phenyl}cyclohexyl)acetic acid;
(trans-4-{4-[({5-[(3,5-dimethylpyrazin-2-yl)amino]-l,3
,4-oxadiazol-2- yl}carbonyl)amino]phenyl
}cyclohexyl)acetic acid; [trans-4-(4-
{[(5-{[4-(trifluoromethyl)- 1,3-thiazol-2-yl]amino
}-1,3,4-oxadiazol-2-
yl)carbonyl]amino}phenyl)cyclohexyl]acetic acid;
methyl (trans-4- {4-[({5-[(3,4-difluorophenyl)amino]
-1,3,4-oxadiazol~2-
yl}carbonyl)amino]phenyl}cyclohexyl)acetate;
(trans-4-{4-[({5-[(3,4-difluorophenyl)amino]-l,3,4-oxa
diazol-2- yl}carbonyl)amino]phenyl}cyclohexyl)acetic
acid; methyl
(trans-4-{4-[({5-[(3-chloro-4-cyanophenyl)amino]-l,3,4
-oxadiazol-2-
yl}carbonyl)amino]phenyl}cyclohexyl)acetate; methyl
[trans-4-(4-{[(5-{[4-cyano-3-(trifluoromethyl)phenyl]a
mino}-l,3,4-oxadiazol-2- yl)carbonyl]
amino}phenyl)cyclohexyl] acetate; methyl (trans-4-
{4-[({5-[(3,4-dicyanophenyl)amino] -1,3,4-oxadiazol-2-
yl}carbonyl)amino]phenyl }cyclohexyl)acetate; methyl
(trans-4-{4-[({5-[(4-cyano-3-methylphenyl)amino]-l
,3,4-oxadiazol-2- yl}carbonyl)amino]phenyl
}cyclohexyl)acetate; methyl [trans-4-(4- {[(5
-{[4-cyano-3-(methylthio)phenyl] amino}
-1,3,4-oxadiazol-2-
yl)carbonyl]amino}phenyl)cyclohexyl]acetate; (trans-4-
{4-[({5-[(3-chloro-4-cyanophenyl)amino]
-1,3,4-oxadiazol-2-
yl}carbonyl)amino]phenyl}cyclohexyl)acetic acid;
[trans-4-(4- {[(5 -{[4-cyano-3
-(trifluoromethyl)phenyl] amino }-1,3,4-oxadiazol-2-
yl)carbonyl] amino}phenyl)cyclohexyl] acetic acid;
(trans-4- {4-[({5-[(3 ,4-dicyanophenyl)amino]
-1,3,4-oxadiazol-2- yl}carbonyl)amino]phenyl
}cyclohexyl)acetic acid;
(trans-4-{4-[({5-[(4-cyano-3-methylphenyl)amino]-l,3,4
-oxadiazol-2- yl}carbonyl)amino]phenyl
}cyclohexyl)acetic acid;
[trans-4-(4-{[(5-{[4-cyano-3-(methylthio)phenyl]amino}
-l,3,4-oxadiazol-2- yl)carbonyl]
amino}phenyl)cyclohexyl] acetic acid;
(trans-4-{4-[({5-[(3-chloro-4-fluorophenyl)amino]-l,3,
4-oxadiazol-2-
yl}carbonyl)amino]phenyl}cyclohexyl)acetic acid;
(trans-4-{4-[({5-[(3,5-dimethylphenyl)amino]-l,3,4-oxa
diazol-2- 



yl} carbonyl)amino]phenyl} cyclohexyl)acetic acid;
[trans-4-(4- {[(5- {[4-fluoro-3
-(trifluoromethyl)phenyl] amino }-1,3,4-oxadiazol-2-
yl)carbonyl] amino}phenyl)cyclohexyl] acetic acid;
[trans-4-(4-{[(5-{[3-fluoro-5-(t
pfluoromethyl)phenyl]amino}-l,3,4-oxadiazol-2-
yl)carbonyl]amino}phenyl)cyclohexyl]acetic acid;
(trans-4-{4-[({5-[(2-methyl-l
,3-benzothiazol-6-yl)amino]-l ,3,4-oxadiazol-2-
yl}carbonyl)amino]phenyl}cyclohexyl)acetic acid;
(trans-4-{4-[({5-[(3-cyano-4-methylphenyl)amino]-l,3,4
-oxadiazol-2-
yl}carbonyl)amino]phenyl}cyclohexyl)acetic acid;
(trans-4-{4-[({5-[(3-cyano-4-fluorophenyl)amino]-l,3,4
-oxadiazol-2-
yl}carbonyl)amino]phenyl}cyclohexyl)acetic acid;
(trans-4- {4-[({5-[(5-chloro-2-fluorophenyl)amino]
-1,3,4-oxadiazol-2-
yl}carbonyl)atnino]phenyl}cyclohexyl)acetic acid;
[trans-4-(4- {[(5- {[4-methoxy-3
-(trifluoromethyl)phenyl] amino }-1,3,4-oxadiazol-2-
yl)carbonyl] amino}phenyl)cyclohexyl] acetic acid;
(trans-4-{4-[({5-[(4-chloro-3-cyanophenyl)amino]-l,3,4
-oxadiazol-2- yl}carbonyl)amino]phenyl
}cyclohexyl)acetic acid; (trans-4-
{4-[({5-[(4-chloro-3 -methoxyphenyl)amino]
-1,3,4-oxadiazol-2- yl} carbonyl)amino]phenyl}
cyclohexyl)acetic acid; [trans-4-(4-
{[(5-{[3-methoxy-5-(trifluoromethyl)phenyl]amino}
-1,3,4-oxadiazol-2-
yl)carbonyl]amino}phenyl)cyclohexyl]acetic acid;
(trans-4- {4-[({5-[(4-chloro-3 -fluorophenyl)amino]
-1,3,4-oxadiazol-2- yl}carbonyl)amino]phenyl}
cyclohexyl)acetic acid;
(trans-4-{4-[({5-[(4-cyano-2-fluoro
rhenyl)amino]-l,3,4-oxadiazol-2-
yl}carbonyl)amino]phenyl }cyclohexyl)acetic acid;
(trans-4-{4-[({5-[(3-fluoro-4-methoxypb.enyl)amino]-l,
3,4-oxadiazol-2- yl}carbonyl)amino]phenyl
}cyclohexyl)acetic acid; (trans-4- {4-[({5-[(2-methyl-
1,3-benzothiazol-5-yl)amino] -1,3,4-oxadiazol-2-
yl}carbonyl)amino]phenyl}cyclohexyl)acetic acid;
(trans-4-{4-[({5-[(2-oxo-2,3-dihydro-lH-benzimidazol-5
-yl)amino]-l,3,4-oxadiazol-2-
yl}carbonyl)amino]phenyl}cyclohexyl)acetic acid;
(trans-4- {4-[({5-[(2-methyl-
1H-benzimidazol-6-yl)amino] -1,3,4-oxadiazol-2-
yl}carbonyl)amino]phenyl}cyclohexyl)acetic acid;
{trans-4-[4-({[5-(quinolin-3-ylamino)-l,3,4-oxadiazol-
2- yl]carbonyl}amino)rhenyl]cyclohexyl}acetic acid;
[trans-4-(4- {[(5-{[6-(4-chlorophenoxy)pyridin-3
-yl]amino}-1 3,4-oxadiazol-2-
yl)carbonyl]amino}phenyl)cyclohexyl]acetic acid;
(trans-4-{4-[({5-[(6-methoxypyridin-3-yl)amino]-l,3,4-
oxadiazol-2- yl} carbonyl)amino]phenyl}
cyclohexyl)acetic acid;
(trans-4-{4-[({5-[(4-methylpyridin-2-yl)amino]-l,3,4-o
xadiazol-2- yl}carbonyl)amino]phenyl
}cyclohexyl)acetic acid;
(trans-4-{4-[({5-[(5-methylpyridin-2-yl)amino]-l,3,4-o
xadiazol-2- yl}carbonyl)amino]phenyl}cyclohexyl)acetic
acid; (trans-4- {4-[({5-[(2-methoxypyridin-3
-yl)amino]-1,3 ,4-oxadiazol-2- yl}
carbonyl)amino]phenyl} cyclohexyl)acetic acid;
(trans-4-{4-[({5-[(5-fluoropyridin-2-yl)amino]-l,3,4-o
xadiazol-2- yl}carbonyl)amino]phenyl
}cyclohexyl)acetic acid; [trans-4-(4-
{[(5-{[6-(4-methoxyphenoxy)pyridin-3 -yl]amino
}-1,3,4-oxadiazol-2-
yl)carbonyl]amino}phenyl)cyclohexyl]acetic acid;
{trans-4-[4-({[5-({6-[(3-chlorobenzyl)oxy]pyridin-3-yl
}amino)-l,3,4-oxadiazol-2-
yl]carbonyl}amino)phenyl]cyclohexyl}acetic acid;
{trans-4-[4-({[5-(lH-pyrrolo[2,3-b]pyridin-5-ylamino)-
l,3,4-oxadiazol-2-
yl]carbonyl}amino)phenyl]cyclohexyl} acetic acid;
(trans-4-{4-[({5-[(6-cyanopyridin-3-yl)amino]-l,3,4-ox
adiazol-2- yl}carbonyl)amino]phenyl}cyclohexyl)acetic
acid; (trans-4- {4-[({5-[(5-cyanopyridin-2-yl)amino]
-1,3,4-oxadiazol-2- yl}carbonyl)amino]phenyl
}cyclohexyl)acetic acid; rac- ethyl
2-(trans-4-{4-[({5-[(2,4,5-trifluorophenyl)amino]-l,3,
4-oxadiazol-2-
yl}carbonyl)amino]phenyl}cyclohexyl)propanoate; rac-
ethyl
2-(trans-4-{4-[({5-[(4-cyanophenyl)amino]-l,3,4-oxadia
zol-2- yl}carbonyl)amino]phenyl}cyclohexyl)propanoate;
rac- ethyl
2-(tans-4-{4-[({5-[(3,4-difluorophenyl)amino]-l
,3,4-oxadiazol-2-
yljcarbony^aminoJphenylJcyclohexyOpropanoate; rac-
2-(trans-4-{4-[({5-[(2,4,5-trifluorophenyl)amino]-l,3,
4-oxadiazol-2- yl}carbonyl)amino]phenyl
}cyclohexyl)propanoic acid;rac-
2-(trans-4-{4-[({5-[(3,4-difluorophenyl)amino]-l,3,4-o
xadiazol-2- yl} carbonyl)amino]phenyl
}cyclohexy^propanoic acid; rac-
2-(trans-4-{4-[({5-[(4-cyanophenyl)amino]-l,3,4-oxadia
zol-2- yl}carbonyl)amino]phenyl }cyclohexyl)propanoic
acid; (trans-4-{4-[({5-[(4-methylphenyl)amino]-l
s3,4-oxadiazol-2- yl} carbonyl)amino]phenyl}
cyclohexyl)acetic acid; (trans-4-
{4-[({5-[(4-bromophenyl)amino] -1,3 ,4-oxadiazol-2-
yl}carbonyl)amino]phenyl}cyclohexyl)acetic acid;
(trans-4-{4-[({5-[(4-ethoxyphenyl)amino]-l,3,4-oxadiaz
ol-2- yl}carbonyl)amino]phenyl}cyclohexyl)acetic acid;
(trans-4-{4-[({5-[(4-tert-butylphenyl)amino]-l,3,4-oxa
diazol-2- yl}carbonyl)amino]phenyl}cyclohexyl)acetic
acid; (trans-4- {4-[({5-[(2-ethoxyphenyl)amino]
-1,3,4-oxadiazol-2- yl}carbonyl)amino]phenyl
}cyclohexyl)acetic acid; (trans-4-
{4-[({5-[(2-methylphenyl)amino] -1,3,4-oxadiazol-2-
yl}carbonyl)amino]phenyl }cyclohexyl)acetic acid;
[trans-4-(4- {[(5 -{[4-(aminosulfonyl)phenyl]
amino}-1,3,4-oxadiazol-2- yl)carbonyl] amino
}phenyl)cyclohexyl] acetic acid;
(trans-4-{4-[({5-[(2-chlorophenyl)amino]-l,3,4-oxadiaz
ol-2- yl}carbonyl)amino]phenyl}cyclohexyl)acetic acid;
(trans-4- {4-[( {5-[(3-methoxyphenyl)amino]
-1,3,4-oxadiazol-2- yl} carbonyl)amino]phenyl}
cyclohexyl)acetic acid;
{trans-4-[4-({[5-({4-[(trifluoiOmethyl)thio]phenyl}ami
no)-l,3,4-oxadiazol-2- yl]carbonyl}
amino)phenyl]cyclohexyl} acetic acid; 5-
[(3,4-difluorophenyl)amino] -N-(4-phenoxyphenyl)-
1,3,4-oxadiazole-2-carboxamide;
5-[(3,4-difluorophenyl)amino]-N-[4-(2-methoxyphenoxy)p
henyl]-l,3,4-oxadiazole-2- carboxamide;
5-[(3,4-difluorophenyl)amino]
-N-[4-(4-methylphenoxy)pheny 1] -1,3,4-oxadiazole-2-
carboxamide; 5- [(3,4-difluorophenyl)amino] -N-[4-(3
-methoxyphenoxy)phenyl] -1,3,4-oxadiazole-2-
carboxamide;
N-(3,5-dichloro-4-morpholin-4-ylphenyl)-5-[(3-methylph
enyl)amino]-l,3,4-oxadiazole-2- carboxamide;
N-{6-[4-(cyclopropylmethyl)piperazin-l-yl]pyridin-3-yl
}-5-[(2-fluorophenyl)amino]- 1,3,4-oxadiazole-2
-carboxamide;
5-[(2-fluorophenyl)amino]-N-{6-[4-(2-methoxyethyl)pipe
razin-l -yl]pyridin-3-yl}-l ,3,4- 



oxadiazole-2-carboxamide;
5-[(2-fluorophenyl)amino]-N-[4-(2-morpholin-4-ylethoxy
)phenyl]-l 53,4-oxadiazole-2- carboxamide;
5-[(2-fluorophenyl)amino]-N-[4-(3-hydroxypropoxy)pheny
l]-l,3,4-oxadiazole-2- carboxamide;
N-[4-(2-ethoxyethoxy)phenyl]-5-[(2-fluoropb.enyl)amino
]-l,3,4-oxadiazole-2- carboxamide;
N-{4-[2-(diethylamino)-
1,1-dimethyl-2-oxoethoxy]phenyl}
-5-[(2-fluorophenyl)amino]- 1,3,4-oxadiazole-2
-carboxamide;
5-[(2-fluorophenyl)amino]-N-(4-pyrrolidin-l-ylphenyl)-
l,3,4-oxadiazole-2-carboxamide; methyl
trans-4-{4-[({5-[(2,4,5-trifluorophenyl)amino]-l,3,4-o
xadiazol-2- yl} carbonyl)amino]phenyl}
cyclohexanecarboxylate;
trans-4-{4~[({5-[(2,4,5-trifluorophenyl)amino]-l,3,4-o
xadiazol-2- yl}carbonyl)amino]phenyl
}cyclohexanecarboxylic acid; methyl 6-{4-[({5-
[(2-fluorophenyl)amino] -1,3,4-oxadiazol-2-yl}
carbonyl)amino]piperidinl- yl}nicotinate;
6-{4-[({5-[(2-fluorophenyl)amino]-l,3,4-oxadiazol-2-yl
}carbonyl)amino]piperidin-lyl} nicotinic acid;
6-{4-[({5-[(2-fluorophenyl)ammo]-l,3,4-oxadiazol-2-yl}
carbonyl)amino]piperidin-lyl} nicotinamide; (6-
{4-[({5~[(2-fluorophenyl)amino]-1,3 ,4-oxadiazol-2-yl}
carbonyl)amino]piperidin- 1- yl}pyridin-3-yl)acetic
acid;
5-{[3-(anilinocarbonyl)phenyl]amino}-N-(6-morpholin-4-
ylpyridin-3-yl)-l,3,4-oxadiazole- 2-carboxamide;
N-{4-[trans-4-(aminomethyl)cyclohexyl]phenyl}-5-[(2-fl
uorophenyl)amino]-l,3,4- oxadiazole-2-carboxamide;
tert-butyl [(trans-4- {4-[({5-[(2-fluorophenyl)amino]
-1,3 ,4-oxadiazol-2- yl} carbonyl)amino]phenyl
}cyclohexyl)methyl] carbamate; methyl (l-{5-[({5-[(3
,4-difluorophenyl)amino] -1,3,4-oxadiazol-2-
yl}carbonyl)amino]pyridin-2-yl}piperidin-4-yl)acetate;
(l-{5-[({5-[(3 ,4-difluoropheny 1) amino]-1,3
,4-oxadiazol-2-yl }carbonyl)amino]pyridin-2-
yl}piperidin-4-yl)acetic acid; methyl [l-(5-{[(5-{
[4-(trifluoromethoxy)phenyl] amino}-1,3,4-oxadiazol-2-
yl)carbonyl]amino}pyridin-2-yl)piperidin-4-yl]acetate;
[1-(5- {[(5- {[4-(trifluoromethoxy)phenyl] amino}
-1,3,4-oxadiazol-2- yl)carbonyl]amino
}pyridin-2-yl)piperidin-4-yl] acetic acid;
(2i?)-2-(rrar-4-{4-[({5-[(2,4,5-trifluorophenyl)amino]
-l,3,4-oxadiazol-2-
yl}carbonyl)amino]phenyl}cyclohexyl)-propanoic acid;
(2S)-2-(trans-4-
{4-[({5-[(2,4,5-trifluorophenyl)amino]-
1,3,4-oxadiazol-2- yl}carbonyl)amino]phenyl
}cyclohexyOpropanoic acid;
{2R)-2-(trans-4-{4-[({5-[(3,4-difluorophenyl)amino]
-1,3,4-oxadiazol-2- yl}carbonyl)amino]phenyl}
cyclohexyl)propanoic acid; (2S)-2-(trans-4-
{4-[({5-[(3,4-difluorophenyl)amino]
-1,3,4-oxadiazol-2- yl} carbonyl)amino]-phenyl}
cyclohexyl)propanoic acid; (2i?)-2-(
rar-4-{4-[({5-[(4-cyanophenyl)amino]-l,3,4-oxadiazol-2
- yl}carbonyl)amino]phenyl}cyclohexyl)-propanoic acid;
(2S)-2-(
rar-4-{4-[({5-[(4-cyanophenyl)amino]-l,3,4-oxadiazol-2
- yl}carbonyl)amino]phenyl}cyclohexyl)-propanoic acid;
and/or ethyl
(2R)-2-(trans-4-{4-[({5-[(2,4,5-trifluoiOphenyl)amino]
-l,3,4-oxadiazol-2-
yljcarbony^aminojphenyljcyclohexytypropanoate; ethyl
(2S)-2-(trans-4-{4-[({5-[(2,4,5-trifluoro
rhenyl)amino]-l,3,4-oxadiazol-2-
yl}carbonyl)amino]phenyl}cyclohexyl)propanoate; ethyl
(2R)-2-(trans-4- {4-[({5-[(3,4-difluorophenyl)amino]
-1,3,4-oxadiazol-2-
yl}carbonyl)amino]phenyl}cyclohexyl)propanoate; ethyl
(2S)-2-(trans-4-{4-[({5-[(3,4-difluoro rhenyl)amino]-
1,3,4-oxadiazol-2-
yl}carbonyl)amino]phenyl}cyclohexyl)propanoate; ethyl
(2R)-2-(trans-4-{4-[({5-[(4-cyanophenyl)amino]-l,3,4-o
xadiazol-2- yl} carbonyl)amino]phenyl}
cyclohexyl)propanoate;ethyl
(2S)-2-(trans-4-{4-[({5-[(4-cyanophenyl)amino]-l,3,4-o
xadiazol-2- yl}carbonyl)amino]phenyl
}cyclohexyl)propanoate; and/or methyl
2-methyl-2-(trans-4-{4-[({5-[(2
54,5-trifluorophenyl)amino]-l,3,4-oxadiazol-2-
yl}carbonyl)amino]phenyl }cyclohexyl)propanoate;
2-methyl-2-(trans-4-{4-[({5-[(2,4,5-trifluorophenyl)am
ino]-l 53,4-oxadiazol-2- yl} carbonyl)amino]phenyl}
cyclohexyl)propanoic acid;
l-{5-[({5-[(3,4-difluorophenyl)amino]-l,3,4-oxadiazol-
2-yl}carbonyl)amino]pyridin-2-
yl}-4-methylpiperidine-4-carboxylic acid;
l-{5-[({5-[(4-ethylphenyl)amino]-l,3,4-oxadiazol-2-yl}
carbonyl)amino]pyridin-2-yl}-4-
methylpiperidine-4-carboxylic acid;
4-methyl-l-(5-{[(5-{[4-(trifluoromethoxy)phenyl]amino}
-l,3,4-oxadiazol-2-
yl)carbonyl]amino}pyridin-2-yl)piperidine-4-carboxylic
acid;
4-methyl-l-{5-[({5-[(2,4,5-trifluorophenyl)amino]-l,3,
4-oxadiazol-2- yl}carbonyl)amino]pyridin-2-yl
}piperidine-4-carboxylic acid; 4-methyl- 1-(5- {[(5-
{[4-(trifluoromethyl)phenyl] amino}-1,3,4-oxadiazol-2-
yl)carbonyl]amino}pyridin-2-yl)piperidine-4-carboxylic
acid; l-(5-{[(5-{[4-(4-chlorophenoxy)
rhenyl]amino}-l,3,4-oxadiazol-2-
yl)carbonyl]amino}pyridin-2-yl)-4-methylpiperidine-4-c
arboxylic acid; methyl l-{5-[({5-[(3
,4-difluorophenyl)amino] -1,3,4-oxadiazol-2-
yl}carbonyl)amino]pyridin-2-yl}-4-methylpiperidine-4-c
arboxylate; methyl 1-{5-[({5-[(4-ethylphenyl)amino]-
1,3,4-oxadiazol-2-yl }carbonyl)amino]pyridin-2-
yl}-4-methylpiperidine-4-carboxylate; methyl 4-methyl-
1-(5- {[(5- {[4-(trifluoromethoxy)phenyl] amino} -
1,3,4-oxadiazol-2- yl)carbonyl]amino}pyridin-2-yl)pi
reridine-4-carboxylate; methyl
4-methyl-l-{5-[({5-[(2,4,5-trifluorophenyl)amino]-l
,3,4-oxadiazol-2-
yl}carbonyl)amino]pyridin-2-yl}piperidine-4-carboxylat
e; methyl 4-methyl- 1-(5-
{[(5-{[4-(trifluoromethyl)phenyl] amino}
-1,3,4-oxadiazol-2- yl)carbonyl]amino}pyridin-2-yl)pi
reridine-4-carboxylate; methyl 1-(5- {[(5-
{[4-(4-chlorophenoxy)phenyl] amino}-1,3,4-oxadiazol-2-
yl)carbonyl]amino}pyridin-2-yl)-4-methylpiperidine-4-c
arboxylate; l-(5-{[(5-{ [4-(4-chlorophenoxy)phenyl]
amino}-1,3,4-oxadiazol-2-
yl)carbonyl]amino}pyridin-2-yl)piperidine-4-carboxylic
acid;methyl 1-(5 -{[(5- {[4-(4-chlorophenoxy)phenyl]
amino}-1,3 ,4-oxadiazol-2-
yl)carbonyl]amino}pyridin-2-yl)piperidine-4-carboxylat
e; [1-(5- {[(5 -{[4-(4-chlorophenoxy)phenyl] amino}
-1,3,4-oxadiazol-2-
yl)carbonyl]amino}pyridin-2-yl)piperidin-4-yl]acetic
acid; methyl [1-(5-{[(5-{[4-(4-chlorophenoxy)phenyl]
amino }-1,3,4-oxadiazol-2-
yl)carbonyl]amino}pyridin-2-yl)piperidin-4-yl]acetate;
rac-ethyl
2-(trans-4-{2-chloro-4-[({5-[(2,4,5-trifluorophenyl)am
ino]-l,3,4-oxadiazol-2-
yljcarbony^aminojpheny^cyclohexy^propanoate; rac-ethyl
2-(trans-4-{3-chloro-4-[({5-[(2,4,5-trifluorophenyl)am
ino]-l,3,4-oxadiazol-2-
yljcarbony^aminojphenyljcyclohexy^propanoate; 



rac-2-(trans-4-{2-chloro-4-[({5-[(2,4,5-trifluoropheny
l)amino]-l,3,4-oxadiazol-2- yl}carbonyl)amino]phenyl}
cyclohexyl)propanoic acid;
rac-2-(trans-4-{3-chloro-4-[({5-[(2,4,5-trifluoropheny
l)amino]-l,3,4-oxadiazol-2- yl}carbonyl)amino]phenyl
}cyclohexy^propanoic acid; ethyl
cis-4-{4-[({5-[(2,4,5-trifluorophenyl)amino]-l,3,4-oxa
diazol-2-yl}carbonyl)amino]- phenoxy}
cyclohexanecarboxylate;
cis-4-{4-[({5-[(2,4,5-trifluorophenyl)amino]-l,3,4-oxa
diazol-2-yl}carbonyl)amino]- phenoxy
}cyclohexanecarboxylic acid;
(1-{5-[({5-[(4-ethylphenyl)amino]
-1,3,4-oxadiazol-2-yl}carbonyl)amino]pyridin-2-
yl}piperidin-4-yl)acetic acid; [l-(5-{[(5-{[4-(t
pfluoromethyl)phenyl]amino}-l,3,4-oxadiazol-2-
yl)carbonyl]amino}pyridin-2-yl)piperidin-4-yl]acetic
acid; methyl ( 1-{5-[({5-[(4-ethylphenyl)amino]-
1,3,4-oxadiazol-2-yl} carbonyl)amino]pyridin-2-
yl}piperidin-4-yl)acetate ; methyl [l-(5-{[(5-{[4-(t
pfluoromethyl)phenyl]amino}-l,3 4-oxadiazol-2-
yl)carbonyl] amino}pyridin-2-yl)piperidin-4-yl]
acetate;
l-{5-[({5-[(4-ethylphenyl)amino]-l,3,4-oxadiazol-2-yl}
carbonyl)amino]pyridin-2- yl}piperidine-4-carboxylic
acid; ( -{[(5- {[4-(trifluoromethoxy)phenyl] amino
}-1,3,4-oxadiazol-2-
yl)carbonyl]amino}pyridin-2-yl)piperidine-4-carboxylic
acid;
l-(5-{[(5-{[4-(trifluoromethyl)phenyl]amino}-l,3,4-oxa
diazol-2-
yl)carbonyl]amino}pyridin-2-yl)piperidine-4-carboxylic
acid;methyl
l-{5-[({5-[(4-ethylphenyl)amino3-l,3,4-oxadiazol-2-yl}
carbonyl)amino]pyridin-2- yl}piperidine-4-carboxylate;
methyl
l-(5-{[(5-{[4-(trifluoromethoxy)phenyl]amino}-l,3,4-ox
adiazol-2-
yl)carbonyl]amino}pyridin-2-yl)piperidine-4-carboxylat
e; methyl
l-(5-{[(5-{[4-(trifluoromethyl)phenyl]amino}-l,3,4-oxa
diazol-2-
yl)carbonyl]amino}pyridin-2-yl)piperidine-4-carboxylat
e; (trans-4- {4-[({5-[(2-chloro-4-methylphenyl)amino]-
1,3,4-oxadiazol-2- yl}carbonyl)amino]phenyl
}cyclohexyl)acetic acid; ( r
w-4-{4-[({5-[(4-methoxy-2-methylphenyl)amino]-l,3,4-ox
adiazol-2- yl}carbonyl)amino]phenyl}cyclohexyl)acetic
acid; ( rar-4-{4-[({5-[(4-fluoro-2-methyl
rhenyl)amino]-l,3,4-oxadiazol-2-
yl}carbonyl)amino]phenyl}cyclohexyl)acetic acid;
[trans-4-(4-{ [(5-{
[4-fluoro-2-(trifluoromethyl)phenyl]amino}-l
,3,4-oxadiazol-2-
yl)carbonyl]amino}phenyl)cyclohexyl]acetic acid;
(/rar-4-{4-[({5-[(2,4-dichlorophenyl)amino]-l,3,4-oxad
iazol-2- yl}carbonyl)amino]phenyl}cyclohexyl)acetic
acid; ( ra
s-4-{4-[({5-[(2-chloro-4-cyanophenyl)amino]-l,3,4-oxad
iazol-2- yl}carbonyl)amino]phenyl}cyclohexyl)acetic
acid; (trans-4-
{4-[({5-[(4-cyano-2-methylphenyl)amino]
-1,3,4-oxadiazol-2-
yl}carbonyl)amino]phenyl}cyclohexyl)acetic acid; (
ra",s-4-{4-[({5-[(4-chloro-2,5-dimethylphenyl)amino]-l
,3,4-oxadiazol-2-
yl}carbonyl)amino]pb.enyl}cyclohexyl)acetic acid;
(trans-4- {4-[({5-[(4-cyano-2-ethylphenyl)amino]
-1,3,4-oxadiazol-2- yl}carbonyl)amino]phenyl
}cyclohexyl)acetic acid; (trans-4-
{4-[({5-[(2-chloro-4-fluorophenyl)amino]
-1,3,4-oxadiazol-2- yl}carbonyl)amino]
phenyl}cyclohexyl)acetic acid; (
raw-4-{4-[({5-[(4-chloro-2-methylphenyl)amino]-l,3,4-o
xadiazol-2- yl} carbonyl)amino]phenyl}
cyclohexyl)acetic acid;
(/r/M-4-{4-[({5-[(2,3-dichlorophenyl)amino]-l,3,4-oxad
iazol-2- yl}carbonyl)amino]phenyl}cyclohexyl)acetic
acid; (
rar-4-{4-[({5-[(2,5-dichlorophenyl)amino]-l,3,4-oxadia
zol-2- yl}carbonyl)amino]phenyl}cyclohexyl)acetic
acid;{trans-4-{4-[(
{5-[(2-bromo-4-methylphenyl)amino]- 1,3
,4-oxadiazol-2-
yl}carbonyl)amino]phenyl}cyclohexyl)acetic acid;
[^rar-4-(4-{[(5-{[2-chloro-5-(trifluorometliyl)phenyl]
amino}-l,3,4-oxadiazol-2-
yl)carbonyl]amino}phenyl)cyclohexyl]acetic acid;
\trans-4-{4-{[(5- {[2-bromo-4-(trifluoromethyl)phenyl]
amino }-1,3,4-oxadiazol-2-
yl)carbonyl]amino}phenyl)cyclohexyl] acetic acid;
[trans-4-(4-
{[(5-{[2-chloro-4-(trifluoromethyl)phenyl] amino
}-1,3,4-oxadiazol-2- yl)carbonyl] amino
}phenyl)cyclohexyl] acetic acid;
(/rar-4-{4-[({5-[(4-bromo-2-chlorophenyl)amino]-l,3,4-
oxadiazol-2-
yl}carbonyl)amino]phenyl}cyclohexyl)acetic acid; (/r
r-4-{4-[({5-[(3-chloro-2-methylphenyl)amino]-l,3,4-oxa
diazol-2- yl}carbonyl)amino]phenyl}cyclohexyl)acetic
acid; (trans-4- {4-[({5-[(5-bromo-2-methy
lphenyl)amino] -1,3,4-oxadiazol-2-
yl}carbonyl)amino]phenyl}cyclohexyl)acetic acid;
{trans-4- {4- [({5-[(2-chloro-5-fluorophenyl)amino]
-1,3,4-oxadiazol-2- yl}carbonyl)amino]phenyl
}cyclohexyl)acetic acid; (
rar-4-{4-[({5-[(2-chloro-5-methylphenyl)amino]-l,3,4-o
xadiazol-2- yl}carbonyl)amino]phenyl}cyclohexyl)acetic
acid; (trans-4-
{4-[({5-[(5-chloro-2-methylphenyl)aminoj-
1,3,4-oxadiazol-2-
yl}carbonyl)amino]phenyl}cyclohexyl)acetic acid; ethyl
2-(3-{4-[({5-[(3,4-difluorophenyl)amino]-l,3,4-oxadiaz
ol-2- yljcarbony^aminojphenyljcyclobuty^propanoate;
2-(3-{4-[({5-[(3 ,4-difluorophenyl)amino]-
1,3,4-oxadiazol-2- yl}carbonyl)amino]phenyl
}cyclobutyl)propanoic acid; methyl l-{5-[({5-[(3
,4-difluorophenyl)amino] -1,3,4-oxadiazol-2-yl
}carbonyl)amino]-3- methylpyridin-2-yl
}piperidine-4-carboxylate ; methyl 1-(3-methyl-5
-{[(5-{[4-trifluoromethoxy)phenyl] amino
}-1,3,4-oxadizol-2-
yl)carbonyl]amino}pyridin-2-yl)piperidine-4-carboxylat
e; methyl 1-(3-methyl-5- {[(5-
{[4-trifluoromethyl)phenyl] amino }-1,3,4-oxadizol-2-
yl)carbonyl]amino}pyridin-2-yl)piperidine-4-carboxylat
e; methyl 1-{5- [({5-[(4-ethylphenyl)amino]
-1,3,4-oxadiazol-2-yl}carbonyl)amino] -3-
methylpyridin-2yl}piperidine-4-carboxylate;methyl
(l-{5-[({5-[(3,4-difluorophenyl)amino]-l,3,4-oxadiazol
-2-yl}carbonyl)aniino]-3-
methylpyridin-2-yl}piperidin-4-yl)acetate; methyl
[1-(3-methyl-5- {[(5-{[4-trifluoromethyl)phenyl]
amino}-1,3,4-oxadizol-2-
yl)carbonyl]amino}pyridin-2-yl)piperidin-4-yl]acetate;
methyl [1-(3-methyl-5- {[(5-
{[4-trifluoromethyl)phenyl] amino}-1,3,4-oxadizol-2-
yl)carbonyl]amino}pyridin-2-yl)piperidin-4-yl]acetate;
methyl (l-{5-[({5- [(4-ethylphenyl)amino]-
1,3,4-oxadiazol-2-yl }carbonyl)amino] -3-
methylpyridin-2yl}piperidin-4-yl)acetate; ethyl 2-(l
-{5-[({5-[(3,4-difluorophenyl)amino]-l
,3,4-oxadiazol-2-yl}carbonyl)amino]-3-
methylpyridin-2-yl}piperidin-4-yl)propanoate; ethyl
2-[l-(3-methyl-5-{[(5-{[4-trifluoromethyl)phenyl]amino
}-l,3,4-oxadizol-2- yl)carbonyl]amino
}pyridin-2-yl)piperidin-4-yl]propanoate; ethyl
2-(l-{3-methyl-5-[({5-[(2,4,5-trifluorophenyl)amino]-l
,3,4-oxadiazol-2-
yl}carbonyl)amino]pyridine-2-yl}piperidin-4-yl)propano
ate; 



ethyl
2-(l-{5-[({5-[(4-ethylphenyl)amino]-l,3,4-oxadiazol-2-
yl}carbonyl)amino]-3-
methylpyridin-2yl}piperidin-4-yl)propanoate;
(1-{5-[({5-[(3 ,4-difluorophenyl)amino]
-1,3,4-oxadiazol-2-yl} carbonyl)amino]-3 -
methylpyridin-2-yl}piperidin-4-yl)acetic acid;
[l-(3-methyl-5-{[(5-{[4-(trifluoromethoxy)phenyl]amino
}-l,3,4-oxadiazol-2-
yl)carbonyl]amino}pyridin-2-yl)piperidin-4-yl]acetic
acid; [1-(3-methyl-5 -{[(5
-{[4-(trifluoromethyl)phenyl]
amino}-1,3,4-oxadiazol-2- yl)carbonyl]amino
}pyridin-2-yl)piperidin-4-yl] acetic acid;
(l-{5-[({5-[(4-ethylphenyl)amino]-l,3
4-oxadiazol-2-yl}carbonyl)amino]-3- methylpyridin-2-yl
}piperidin-4-yl)acetic acid;
l-{5-[({5-[(3,4-difluorophenyl)amino]-l,3,4-oxadiazol-
2-yl}carbonyl)amino]-3-
methylpyridin-2-yl}piperidine-4-carboxylic acid;
1-(3-methyl-5 -{[(5 -{[4-(trifluoromethoxy)phenyl]
amino} -1,3,4-oxadiazol-2-
yl)carbonyl]amino}pyridin-2-yl)piperidine-4-carboxylic
acid; 1-(3-methyl-5- {[(5-{[4-(trifluoromethyl)phenyl]
amino}-1,3,4-oxadiazol-2- yl)carbonyl]amino
}pyridin-2-yl)piperidine-4-carboxylic acid; 1-{5-
[({5-[(4-ethylphenyl)amino]
-1,3,4-oxadiazol-2-yl}carbonyl)amino]-3
-methylpyridin- 2-yl}piperidine-4-carboxylic acid;
2-(l-{3-methyl-5-[({5-[(2,4,5-trifluorophenyl)amino]-l
,3,4-oxadiazol-2-
yl}carbonyl)amino]pyridin-2-yl}piperidin-4-yl)propanoi
c acid; methyl (l-{5-[({5-[(3 ,4-difluorophenyl)amino]
-1,3 ,4-oxadiazol-2- yl}carbonyl)amino]pyridin-2-yl
}-4-methylpiperidin-4-yl)acetate ; l-(5-{[(5-{
[4-(4-fluorophenoxy)phenyl] amino}-1,3,4-oxadiazol-2-
yl)carbonyl]amino}pyridin-2-yl)piperidine-4-carboxylic
acid; -(5-{[(5- {[4-(4-fluorophenoxy)phenyl]amino
}-1,3,4-oxadiazol-2-
yl)carbonyl]amino}pyridin-2-yl)-4-methylpiperidine-4-c
arboxylic acid; [1-(5- {[(5-
{[4-(4-fluorophenoxy)phenyl] amino}
-1,3,4-oxadiazol-2-
yl)carbonyl]amino}pyridin-2-yl)piperidin-4-yl]acetic
acid; methyl l-(5-{[(5-{ [4-(4-fluorophenoxy)phenyl]
amino}-1,3,4-oxadiazol-2- yl)carbonyl]aniino}
ryridm-2-yl)piperidine-4-carboxylate; methyl [1-(5
-{[(5 -{[4-(4-fluorophenoxy)phenyl]
amino}-1,3,4-oxadiazol-2-
yl)carbonyl]amino}pyridin-2-yl)piperidin-4-yl]acetate;
methyl 1-(5 -{[(5-{[4-(4-fluorophenoxy)phenyl]
amino}-1,3,4-oxadiazol-2-
yl)carbonyl]amino}pyridin-2-yl)-4-methylpiperidine-4-c
arboxylate; (l-{5-[({5-[(3 ,4-difluorophenyl)amino]
-1,3,4-oxadiazol-2-yl} carbonyl)amino]pyridin-2-yl} -
4-methylpiperidin-4-yl)acetic acid; (4-methyl-
1-{5-[({5-[(2,4,5-trifluorophenyl)amino]-
1,3,4-oxadiazol-2-
yl}carbonyl)amino]pyridin-2-yl}piperidin-4-yl)acetic
acid; [4-methyl-1-(5 -{[(5-
{[4-(trifluoromethyl)phenyl] amino}-1,3,4-oxadiazol-2-
yl)carbonyl]amino}pyridin-2-yl)piperidin-4-yl]acetic
acid; and/or [1-(5-
{[(5-{[4-(4-fluororhenoxy)phenyl]amino
}-1,3,4-oxadiazol-2-
yl)carbonyl]amino}pyridin-2-yl)-4-methylpiperidin-4-yl
]acetic acid. In a further aspect of the invention,
there is provided any one or more of the following
compounds, or pharmaceutically-acceptable salts or
pro-drugs thereof:
N-[4-(4-morpholinyl)phenyl]-5-[[3-(phenylmethoxy)pheny
l]amino]-l,3,4-oxadiazole-2- carboxamide;
5-[(3,4-difluorophenyl)amino]
-N-[4-(4-morpholinyl)phenyl] -1,3,4-oxadiazole-2-
carboxamide; 5-[(2,4-difluorophenyl)amino]
-N-[4-(4-morpholinyl)phenyl] -1,3 ,4-oxadiazole-2-
carboxamide;
5-[(2-fluorophenyl)amino]-N-[4-(4-morpholinyl)phenyl]-
1,3,4-oxadiazole-2-carboxamide; and
5-[(2-fluorophenyl)amino] -N-
[6-(4-morpholinyl)-3-pyridinyl] -1,3,4-oxadiazole-2-
carboxamide. In a further aspect of the invention,
there is provided any one or more of the following
compounds, or pharmaceutically-acceptable salts or
pro-drugs thereof:
N-[4-(4-acetylpiperazin-l-yl)phenyl]-5-[(2,4-difluorop
henyl)amino]-l,3,4-oxadiazole-2- carboxamide;
N-[4-(4-acetylpiperazin- 1-yl)phenyl]
-5-[(4-chlorophenyl)amino] -1,3,4-oxadiazole-2-
carboxamide; N-[4-(4-acetylpiperazin- 1-yl)phenyl]
-5-[(3-chlorophenyl)amino] -1,3,4-oxadiazole-2-
carboxamide;
N-[4-(4-acetylpiperazin-l-yl)phenyl]-5-[(2,4,5-trifluo
rophenyl)amino]-l,3,4-oxadiazole-2- carboxamide;
N-[4-(4-acetyl-l-piperazinyl)phenyl]-5-[(2-fluoropheny
l)amino]-l,3,4-oxadiazole-2- carboxamide;
N-[6-(4-acetyl-l-piperazinyl)-3-pyridinyl]-5-[(2-fluor
ophenyl)amino]-l,3,4-oxadiazole-2- carboxamide; and
5-[(2-fluorophenyl)amino]-N-{6-[4-(pyridin-3-ylcarbony
l)piperazin-l-yl]pyridin-3-yl}-
1,3,4-oxadiazole-2-carboxamide. In a further aspect of
the invention, there is provided any one or more of
the following compounds, or
pharmaceutically-acceptable salts or pro-drugs
thereof: sodium
(trans-4-{4-[({5-[(2,4,5-trifluorophenyl)amino]-l,3,4-
oxadiazol-2- yl}carbonyl)amino]phenyl
}cyclohexyl)acetate;
{trans-4-[4-({[5-(pyridin-2-ylamino)-l,3,4-oxadiazol-2
- yl]carbonyl }amino)pheny1] cyclohexyl }acetic acid;
(trans-4- {4-[({5-[(3 ,4-difluoro rhenyl)amino]
-1,3,4-oxadiazol-2-
yl}carbonyl)amino]phenyl}cyclohexyl)acetic acid;
(trans-4-{4-[({5-[(2,4,6-trifluorophenyl)amino]-l,3,4-
oxadiazol-2- yl}carbonyl)amino] phenyl
}cyclohexyl)acetic acid; [trans-4-(4-
{[(5-{[4-(trifluoromethyl)phenyl]
amino}-1,3,4-oxadiazol-2-
yl)carbonyl]amino}phenyl)cyclohexyl]acetic acid;
(trans-4-{4-[({5-[(4-cyanophenyl)amino]-l,3,4-oxadiazo
l-2- yl}carbonyl)amino]phenyl}cyclohexyl)acetic acid;
[trans-4-(4-{[(5-{[4-(trifluoromethoxy)phenyl]amino}-l
,3,4-oxadiazol-2-
yl)carbonyl]amino}phenyl)cyclohexyl]acetic acid;
(trans-4-{5-[({5-[(2,4,5-trifluorophenyl)amino]-l,3,4-
oxadiazol-2- yl} carbonyl)amino]pyridin-2-yl}
cyclohexyl)acetic acid;
trans-4-{4-[({5-[(2,4,5-trifluorophenyl)amino]-l,3,4-o
xadiazol-2- yl}carbonyl)amino]phenyl
}cyclohexanecarboxylic acid; (2 )-2-(
-4-{4-[({5-[(2,4,5-trifl uorophenyl)amino]- l
,3,4-oxadiazol-2-
yl}carbonyl)amino]phenyl}cyclohexyl)-propanoic acid;
(25)-2-(
ra"-?-4-{4-[({5-[(2,4,5-trifluorophenyl)amino]-l,3,4-o
xadiazol-2-
yl}carbonyl)amino]phenyl}cyclohexyl)propanoic acid;
(2R)-2-(trans-4- {4- [({5-[(3,4-difluorophenyl)amino]
-1,3,4-oxadiazol-2- yl}carbonyl)amino]phenyl}
cyclohexyl)propanoic acid; (25)-2-(
r"5-4-{4-[({5-[(3,4-difluorophenyl)amino]-l
,3,4-oxadiazol-2-
yl}carbonyl)amino]-phenyl}cyclohexyl)propanoic acid;
trans-4-{4-[({5-[(2,4,5-trifluorophenyl)amino]-l,3,4-o
xadiazol-2- yl}carbonyl)amino]phenoxy
}cyclohexanecarboxylic acid; 



l-{5-[({5-[(2,4,5-trifluorophenyl)amino]-l,3,4-oxadiaz
ol-2-yl}carbonyl)amino]pyridin-2-
yl}piperidine-4-carboxylic acid;
(1-{5-[({5-[(2,4,5-trifluorophenyl)amino]
-1,3,4-oxadiazol-2-yl }carbonyl)amino]pyridin-2-
yl}piperidin-4-yl)acetic acid; methyl (
1-{5-[({5-[(3,4-difluorophenyl)amino]-
1,3,4-oxadiazol-2-
yl}carbonyl)amino]pyridin-2-yl}piperidin-4-yl)acetate;
((3S)-3-{4-[({5-[(3,4-difluoro
rhenyl)amino]-l,3,4-oxadiazol-2-
yl}carbonyl)amino]phenyl}cyclopentyl)acetic acid;
((3R)-3-{4-[({5-[(3,4-difluorophenyl)amino]-l
s3,4-oxadiazol-2-
yl}carbonyl)amino]phenyl}cyclopentyl)acetic acid;
3-{4-[({5-[(3,4-difluorophenyl)amino]-l,3,4-oxadiazol-
2- yl}carbonyl)amino]benzyl}cyclobutanecarboxylic
acid; [trans-4-(4-
{[(5-{[6-(4-chlorophenoxy)pyridin-3-yl]
amino}-1,3,4-oxadiazol-2-
yl)carbonyl]amino}phenyl)cyclohexyl]acetic acid;
[trans-4-(4- {[(5 -{[6-(4-methoxyphenoxy)pyridin-3-yl]
amino}-1,3 ,4-oxadiazol-2-
yl)carbonyl]amino}phenyl)cyclohexyl]acetic acid;
{trans-4~[4-({[5-(quinolin-3-ylamino)-l,3,4-oxadiazol-
2- yl]carbonyl}amino)phenyl]cyclohexyl}acetic acid;
(trans-4-{4-[({5-[(5-bromopyrazin-2-yl)amino]-l,3,4-ox
adiazol-2- yl} carbonyl)amino]phenyl}
cyclohexyl)acetic acid;
{trans-4-[4-({[5-(pyridin-3-ylamino)-l,3,4-oxadiazol-2
- yl]carbonyl}amino)phenyl]cyclohexyl}acetic acid;
(trans-4-{4-[({5-[(6-methoxypyridin-3-yl)amino]-l,3,4-
oxadiazol-2~ yl}carbonyl)amino] phenyl
}cyclohexyl)acetic acid; [trans-4-(4- {[(5
-{[4-cyano-3 -(trifluoromethyl)phenyl] amino }-1,3
,4-oxadiazol-2-
yl)carbonyl]amino}phenyl)cyclohexyl]acetic acid;
and/or selected from
2-methyl-2-(trans-4-{4-[({5-[(2,4,5-trifluorophenyl)am
ino]-l 53,4-oxadiazol-2- yl}carbonyl)amino]phenyl
}cyclohexyl)propanoic acid; l-{5-[({5-[(3
,4-difluorophenyl)amino] -1,3,4-oxadiazol-2-yl
}carbonyl)amino] pyridin-2-
yl}-4-methylpiperidine-4-carboxylic acid; 1-{5-[(
{5-[(4-ethylphenyl)amino] -1,3,4-oxadiazol-2-yl}
carbonyl)amino]pyridin-2-yl} -4-
methylpiperidine-4-carboxylic acid; 4-methyl-
1-(5-{[(5- {[4-(trifluoromethoxy)phenyl] amino
}-1,3,4-oxadiazol-2-
yl)carbonyl]amino}pyridin-2-yl)piperidine-4-carboxylic
acid;
4-methyl-l-{5-[({5-[(2,4,5-trifluorophenyl)amino]-l,3,
4-oxadiazol-2- yl}
carbonyl)amino]pyridin-2-yl}piperidine-4-carboxylic
acid; 4-methyl- 1-(5-{[(5-{[4-(trifluoromethyl)phenyl]
amino }-1,3,4-oxadiazol-2-
yl)carbonyl]amino}pyridin-2-yl)piperidine-4-carboxylic
acid;
l-(5-{[(5-{[4-(4-chlorophenoxy)phenyl]amino}-l,3,4-oxa
diazol-2-
yl)carbonyl]amino}pyridin-2-yl)-4-methylpiperidine-4-c
arboxylic acid; 1-(5-
{[(5-{[4-(4-chlorophenoxy)phenyl] amino}
-1,3,4-oxadiazol-2-
yl)carbonyl]amino}pyridin-2-yl)piperidine-4-carboxylic
acid; [1-(5- {[(5-{[4-(4-chlorophenoxy)phenyl]
amino}-1,3,4-oxadiazol-2-
yl)carbonyl]amino}pyridin-2-yl)piperidin-4-yl]acetic
acid; rac-2-(trans-4- {2-chloro-4-
[({5-[(2,4,5-trifluorophenyl)amino]
-1,3,4-oxadiazol-2- yl}carbonyl)amino]phenyl
}cyclohexyl)propanoic acid;
rac-2-(trans-4-{3-chloro-4-[({5-[(2,4,5-trifluoropheny
l)amino]-l,3,4-oxadiazol-2-
yl}carbonyl)amino]phenyl}cyclohexyl)propanoic acid;
cis-4- {4-[({5-[(2,4,5-trifluorophenyl)amino]
-1,3,4-oxadiazol-2-yl }carbonyl)amino] - phenoxy
}cyclohexanecarboxylic acid;
(l-{5-[({5-[(4-ethylphenyl)amino]-l,3,4-oxadiazol-2-yl
}carbonyl)amino]pyridin-2- yl}piperidin-4-yl)acetic
acid; [1-(5-{[(5-{[4-(trifluoromethyl)phenyl]
amino}-1,3,4-oxadiazol-2-
yl)carbonyl]amino}pyridin-2-yl)piperidin-4-yl] acetic
acid;
l-{5-[({5-[(4-ethylphenyl)amino]-l,3,4-oxadiazol-2-yl}
carbonyl)amino]pyridin-2- yl}piperidine-4-carboxylic
acid;
l-(5-{[(5-{[4-(trifluoromethoxy)phenyl]amino}-l,3,4-ox
adiazol-2- yl)carbonyl]amino
}pyridin-2-yl)piperidine-4-carboxylic acid;
1-(5-{[(5-{[4-(trifluoromethy
l)phenyl]amino}-1,3,4-oxadiazol-2-
yl)carbonyl]amino}pyridin-2-yl)piperidine-4-carboxylic
acid; ( 5-4-{4-[({5-[(2-chloro-4-methylphenyl)amino]-
l ,3,4-oxadiazol-2- yl}carbonyl)amino] phenyl
}cyclohexyl)acetic acid ; (trans-A-
{4-[({5-[(4-methoxy-2-methylphenyl)amino]-
1,3,4-oxadiazol-2- yl}carbonyl)amino]phenyl
}cyclohexyl)acetic acid;
(/ra/7i'-4-{4-[({5-[(4-fluoro-2-methylphenyl)amino]-l,
3,4-oxadiazol-2-
yl}carbonyl)amino]phenyl}cyclohexyl)acetic acid;
[tranS-A-(A- {[(5
-{[4-fluoro-2-(trifluoromethyl)phenyl]
amino}-1,3,4-oxadiazol-2-
yl)carbonyl]amino}phenyl)cyclohexyl]acetic acid; (rra
5-4-{4-[({5-[(2,4-dichlorophenyl)amino]-l,3,4-oxadiazo
l-2- yl}carbonyl)amino]phenyl }cyclohexyl)acetic acid;
(trr-4-{4-[({5-[(2-chloro-4-cyanophenyl)amino]-l,3,4-o
xadiazol-2- yl}carbonyl)amino]phenyl
}cyclohexyl)acetic acid; (trans-A-
{4-[({5-[(4-cyano-2-methylphenyl)amino]
-1,3,4-oxadiazol-2-
yl}carbonyl)amino]phenyl}cyclohexyl)acetic acid; ( r
5-4-{4-[({5-[(4-chloiO-2,5-dimethylphenyl)aniino]-l,3,
4-oxadiazol-2-
yl}carbonyl)amino]phenyl}cyclohexyl)acetic acid; ( ra
i'-4-{4-[({5-[(4-cyano-2-ethylphenyl)amino]-l,3,4-oxad
iazol-2- yl}carbonyl)amino]phenyl}cyclohexyl)acetic
acid;(
ra"5-4-{4-[({5-[(2-chloro-4-fluorophenyl)amino]-l,3,4-
oxadiazol-2-
yl}carbonyl)amino]phenyl}cyclohexyl)acetic acid;
{trans -{4-[({5-[(4-chloro-2-methylphenyl)amino] -1,3
,4-oxadiazol-2- yl}carbonyl)amino]phenyl
}cyclohexyl)acetic acid; (
ra"5'-4-{4-[({5-[(2,3-dichlorophenyl)amino]-l,3,4-oxad
iazol-2- yl}carbonyl)amino]phenyl }cyclohexyl)acetic
acid; ( ra
5-4-{4-[({5-[(2,5-dichlorophenyl)amino]-l,3,4-oxadiazo
l-2- yl}carbonyl)amino]phenyl} cyclohexyl)acetic acid;
{trans-A- {4-[({ 5-[(2-bromo-4-methylphenyl)amino]-
1,3,4-oxadiazol-2-
yl}carbonyl)amino]phenyl}cyclohexyl)acetic acid;
[?ra7M-4-(4-{[(5-{[2-chloro-5-(trifluoromethyl)phenyl]
amino}-l,3,4-oxadiazol-2-
yl)carbonyl]amino}phenyl)cyclohexyl] acetic acid;
[tram-4-{A- {[(5 -{[2-bromo-4-(trifluoromethyl)phenyl]
amino}-1,3,4-oxadiazol~2-
yl)carbonyl]amino}phenyl)cyclohexyl]acetic acid;
[trans-A-{A-{ [(5-{
[2-chloro-4-(trifluoromethyl)phenyl] amino} -
1,3,4-oxadiazol-2-
yl)carbonyl]amino}phenyl)cyclohexyl]acetic acid;
{trans-A- {4-[({5-[(4-bromo-2-chlorophenyl)amino] -1,3
,4-oxadiazol-2- yl}carbonyl)amino]phenyl}
cyclohexyl)acetic acid; {trans-A-
{4-[({5-[(3-chloro-2-methylphenyl)amino] -1,3
,4-oxadiazol-2-
yl}carbonyl)amino]phenyl}cyclohexyl)acetic acid;
{trans-A- {4-[({5-[(5-bromo-2-methylphenyl)amino]
-1,3,4-oxadiazol-2- yl}carbonyl)amino]phenyl}
cyclohexyl)acetic acid; 



( a
5-4-{4-[({5-[(2-chloro-5-fluorophenyl)amino]-l,3,4-oxa
diazol-2- yl}carbonyl)amino]phenyl }cyclohexyl)acetic
acid; (
m"5'-4-{4-[({5-[(2-chloro-5-methylphenyl)amino]-l,3
54-oxadiazol-2-
yl}carbonyl)amino]phenyl}cyclohexyl)acetic acid; ( ra
-4-{4-[({5-[(5-chloro-2-methylphenyl)amino]-l,3,4-oxad
iazol-2- yl} carbonyl)amino]phenyl} cyclohexyl)acetic
acid;
2-(3-{4-[({5-[(3,4-difluorophenyl)amino]-l,3,4-oxadiaz
ol-2- yl}carbonyl)amino] phenyl }cyclobutyl)propanoic
acid;
(l-{5-[({5-[(3,4-difluorophenyl)amino]-l,3,4-oxadiazol
-2-yl}carbonyl)amino]-3-
methylpyridin-2-yl}piperidin-4-yl)acetic acid;
[1-(3-methyl-5-{[(5 -{[4-(trifluoromethoxy)phenyl]
amino} -1,3,4-oxadiazol-2-
yl)carbonyl]amino}pyridin-2-yl)piperidin-4-yl]acetic
acid; [1-(3-methyl-5-{[(5
-{[4-(trifluoromethyl)phenyl] amino
}-1,3,4-oxadiazol-2-
yl)carbonyl]amino}pyridin-2-yl)piperidin-4-yl]acetic
acid;
(l-{5-[({5-[(4-ethylphenyl)amino]-l,3,4-oxadiazol-2-yl
}carbonyl)amino]-3-
methylpyridin-2-yl}piperidin-4-yl)acetic acid;
l-{5-[({5-[(3,4-difluorophenyl)amino]-l,3,4-oxadiazol-
2-yl}carbonyl)amino]-3-
methylpyridin-2-yl}piperidine-4-carboxylic acid;
1-(3-methyl-5- {[(5- {[4-(trifluoromethoxy)phenyl]
amino} -1,3,4-oxadiazol-2-
yl)carbonyl]amino}pyridin-2-yl)piperidine-4-carboxylic
acid;
l-(3-methyl-5-{[(5-{[4-(trifluoromethyl)phenyl]amino}-
l,3,4-oxadiazol-2- yl)carbonyl] amino
}pyridin-2-yl)piperidine-4-carboxylic acid; l-{5-[({5-
[(4-ethylphenyl)amino] -1,3,4-oxadiazol-2-yl
}carbonyl)amino] -3-methylpyridin-
2-yl}piperidine-4-carboxylic acid; 2-(
1-{3-methyl-5-[({5-[(2,4,5 -trifluorophenyl)amino]
-1,3,4-oxadiazol-2-
yl}carbonyl)amino]pyridin-2-yl}piperidin-4-yl)propanoi
c acid; -(5 -{[(5-{[4-(4-fluorophenoxy)phenyl]
amino}-1,3,4-oxadiazol-2-
yl)carbonyl]amino}pyridin-2-yl)piperidine-4-carboxylic
acid; -(5- {[(5-{[4-(4-fluorophenoxy)phenyl] amino
}-1,3,4-oxadiazol-2-
yl)carbonyl]amino}pyridin-2-yl)-4-methylpiperidine-4-c
arboxylic acid; [1-(5
-{[(5-{[4-(4-fluorophenoxy)phenyl] amino
}-1,3,4-oxadiazol-2-
yl)carbonyl]amino}pyridin-2-yl)piperidin-4-yl]acetic
acid; ( 1-{5-[({5- [(3,4-difluorophenyl)amino]-
1,3,4-oxadiazol-2-yl} carbonyl)amino]pyridin-2-yl}
4-methylpiperidin-4-yl)acetic acid;
(4-methyl-l-{5-[({5-[(2,4,5-trifluorophenyl)amino]-l,3
,4-oxadiazol-2-
yl}carbonyl)amino]pyridin-2-yl}piperidin-4-yl)acetic
acid; [4-methyl-1-(5-{[(5-{[4-(trifluoromethyl)phenyl]
amino}-1,3,4-oxadiazol-2-
yl)carbonyl]amino}pyridin-2-yl)piperidin-4-yl]acetic
acid; and/or [1-(5- {[(5-
{[4-(4-fluorophenoxy)phenyl]amino }-1,3,4-oxadiazol-2-
yl)carbonyl]amino
}pyridin-2-yl)-4-methylpiperidin-4-yl] acetic acid. In
a further aspect of the invention, there is provided
any one or more of the following compounds, or
pharmaceutically-acceptable salts or pro-drugs
thereof:sodium
(trans-4-{4-[({5-[(2,4,5-trifluorophenyl)amino]-l,3,4-
oxadiazol-2-
yl}carbonyl)amino]phenyl}cyclohexyl)acetate; (trans-4-
{4- [({5-[(3 ,4-difluorophenyl)amino]
-1,3,4-oxadiazol-2- yl}carbonyl)amino]phenyl
}cyclohexyl)acetic acid;
(trans-4-{4-[({5-[(2,4,6-trifluorophenyl)amino]-l,3,4-
oxadiazol-2- yl}carbonyl)amino]phenyl
}cyclohexyl)acetic acid; [trans-4-(4-
{[(5-{[4-(trifluoromethyl)phenyl]amino
}-1,3,4-oxadiazol-2- yl)carbonyl]amino
}phenyl)cyclohexyl] acetic acid;
[trans-4-(4-{[(5-{[4-(trifluoromethoxy)phenyl]amino}-l
,3,4-oxadiazol-2-
yl)carbonyl]amino}phenyl)cyclohexyl]acetic acid;
(trans-4-{5-[({5-[(2,4,5-trifluorophenyl)amino]-l,3,4-
oxadiazol-2-
yl}carbonyl)amino]pyridin-2-yl}cyclohexyl)acetic acid;
(2R)-2-(trans-4-
{4-[({5-[(2,4,5-trifluoroplienyl)amino]
-1,3,4-oxadiazol-2- yl}carbonyl)amino]phenyl
}cyclohexyl)-propanoic acid; (2S)-2-(trans-4-
{4-[({5-[(2,4,5-trifluorophenyl)amino]
-1,3,4-oxadiazol-2- yl}carbonyl)amino]phenyl
}cyclohexy^propanoic acid; (2i?)-2-(
rar-4-{4-[({5-[(3,4-difluorophenyl)amino]-l,3,4-oxadia
zol-2- yl}carbonyl)amino]phenyl} cyclohexyl)propanoic
acid;
(26}-2-(^ra/w-4-{4-[({5-[(3,4-difluorophenyl)amino]-l,
3,4-oxadiazol-2-
yl}carbonyl)amino]-phenyl}cyclohexyl)propanoic acid;
((3 S)-3-{4- [({5-[(3,4-difluorophenyl)amino]
-1,3,4-oxadiazol-2-
yl}carbonyl)amino]phenyl}cyclopentyl)acetic acid;
((3R)-3-{4-[({5-[(3
54-difluorophenyl)amino]-l,3,4-oxadiazol-2-
yl}carbonyl)amino]phenyl }cyclopentyl)acetic acid;
3-{4-[({5-[(3,4-difluorophenyl)amino]-l,3,4-oxadiazol-
2- yl}carbonyl)amino]benzyl}cyclobutanecarboxylic
acid;
[trans-4-(4-{[(5-{[4-cyano-3-(trifluoromethyl)phenyl]a
mino}-l,3,4-oxadiazol-2- yl)carbonyl]amino }pheny
l)cyclohexyl]acetic acid;
2-methyl-2-(trans-4-{4-[({5-[(2,4,5-trifluorophenyl)am
ino]-l,3,4-oxadiazol-2-
yl}carbonyl)amino]phenyl}cyclohexyl)propanoic acid;
rac-2-(trans-4-{2-chloro-4-
[({5-[(2,4,5-trifluorophenyl)amino]-1,3
,4-oxadiazol-2-
yl}carbonyl)amino]phenyl}cyclohexyl)propanoic acid;
rac-2-(trans-4-{3-chloro-4-[({5-[(2,4,5-trifluoropheny
l)amino]-l,3,4-oxadiazol-2- yl}carbonyl)amino]phenyl
}cyclohexy^propanoic acid; cis-4- {4-
[({5-[(2,4,5-trifluorophenyl)amino] -1,3
,4-oxadiazol-2-yl }carbonyl)amino] -
phenoxy}cyclohexanecarboxylic acid;
{trans-A-{4-[({5-[(2-chloro-4-methylphenyl)amino]
-1,3,4-oxadiazol-2- yl} carbonyl)amino]phenyl}
cyclohexyl)acetic acid; (
rar-4-{4-[({5-[(4-methoxy-2-methylphenyl)amino]-l,3,4-
oxadiazol-2- yl}carbonyl)amino]phenyl
}cyclohexyl)acetic acid; (
-4-{4-[({5-[(4-fluoro-2-methylphenyl)amino]- l
,3,4-oxadiazol-2-
yl}carbonyl)amino]phenyl}cyclohexyl)acetic acid; [
am-4-(4-{[(5-{[4-fluoro-2-(trifluoromethyl)phenyl]amin
o}-l,3,4-oxadiazol-2- yl)carbonyl]amino
}phenyl)cyclohexyl] acetic acid;
{trans-A-{A-[({5-[(2,4-dichlorophenyl)amino]
-1,3,4-oxadiazol-2- yl}carbonyl)amino]phenyl
}cyclohexyl)acetic acid; (
rr-4-{4-[({5-[(2-chloro-4-cyanophenyl)amino]-l
,3,4-oxadiazol-2- yl}carbonyl)amino]phenyl
}cyclohexyl)acetic acid; {trans-A-
{4-[({5-[(4-cyano-2-methylphenyl)amino]-
1,3,4-oxadiazol-2-
yl}carbonyl)amino]phenyl}cyclohexyl)acetic acid; ( ra7
-4-{4-[({5-[(4-chloro-2,5-dimethylphenyl)amino]-l,3,4-
oxadiazol-2-
yl}carbonyl)amino]rhenyl}cyclohexyl)acetic acid; (
rara-4-{4-[({5-[(4-cyano-2-ethylphenyl)amino]-l,3,4-ox
adiazol-2- yl) carbonyl)amino]phenyl}
cyclohexyl)acetic acid;
{trans-A-{A-[({5-[(2-chloro-4-fluoropheny
l)amino]-1,3,4-oxadiazol-2- yl}carbonyl)amino]phenyl
}cyclohexyl)acetic acid; {trans-A-{A- [(
{5-[(4-chloro-2-methylphenyl)amino]
-1,3,4-oxadiazol-2-
yl}carbonyl)amino]phenyl}cyclohexyl)acetic acid; 



(
raw-4-{4-[({5-[(2,3-dichlorophenyl)amino]-l,3,4-oxadia
zol-2- yl}carbonyl)amino]phenyl}cyclohexyl)acetic
acid; (trans-A- {A-[({5-[(2,5-dichlorophenyl)amino]
-1,3,4-oxadiazol-2-
yl}carbonyl)amino]phenyl}cyclohexyl)acetic acid;
{trans-A- {A- [( {5-[(2-bromo-4-methylphenyl)amino]
-1,3,4-oxadiazol-2-
yl}carbonyl)amino]phenyl}cyclohexyl)acetic acid;
[trans-4-(4-{[(5
-{[2-chloro-5-(trifluoromethyl)phenyl]
amino}-1,3,4-oxadiazol-2- yl)carbonyl]amino
}phenyl)cyclohexyl] acetic acid; [trans - - {[(5-
{[2-bromo-4-(trifluoromethyl)phenyl]
amino}-1,3,4-oxadiazol-2-
yl)carbonyl]amino}phenyl)cyclohexyl]acetic acid;
[transA-(A-{ [(5-{
[2-chloro-4-(trifluoromethyl)phenyl]amino}-l
,3,4-oxadiazol-2- yl)carbonyl]amino
}phenyl)cyclohexyl] acetic acid; ( r
m-4-{4-[({5-[(4-bromo-2-chlorophenyl)amino]-l,3,4-oxad
iazol-2- yl}carbonyl)amino]phenyl}cyclohexyl)acetic
acid;
(fr"w-4-{4-[({5-[(3-chloro-2-methylphenyl)amino]-l,3,4
-oxadiazol-2- yl}carbonyl)amino]
rhenyl}cyclohexyl)acetic acid;
(/r"s-4-{4-[({5-[(5-bromo-2-methylphenyl)amino]-l,3,4-
oxadiazol-2- yl} carbonyl)amino]phenyl
}cyclohexyl)acetic acid; (
r-4-{4-[({5-[(2-chloro-5-fluorophenyl)amino]-l,3,4-oxa
diazol-2- yl}carbonyl)amino]phenyl }cyclohexyl)acetic
acid; ( r
ra-4-{4-[({5-[(2-chloro-5-methylphenyl)amino]-l,3,4-ox
adiazol-2- yl}carbonyl)amino]phenyl}cyclohexyl)acetic
acid; (transA-
{4-[({5-[(5-chloro-2-methylphenyl)amino]
-1,3,4-oxadiazol-2-
yl}carbonyl)amino]phenyl}cyclohexyl)acetic acid; and
2-(3- {4-[({5-[(3,4-difluorophenyl)amino]-
1,3,4-oxadiazol-2-
yl}carbonyl)amino]phenyl}cyclobutyl)propanoic acid. In
a further aspect of the invention, there is provided
any one or more of the following compounds, or
pharmaceutically-acceptable salts or pro-drugs
thereof: [trans-4-(4- {[(5-{
[6-(4-chlorophenoxy)pyridin-3-yl]amino}
-1,3,4-oxadiazol-2- yl)carbonyl]amino
}phenyl)cyclohexyl] acetic acid;
[trans-4-(4~{[(5-{[6-(4-methoxyphenoxy)pyridin-3
-yl]amino}-1,3,4-oxadiazol-2- yl)carbonyl]amino
}phenyl)cyclohexyl] acetic acid; {trans-4-[4-({
[5-(quinolin-3-ylammo)-l ,3,4-oxadiazol-2-
yl]carbonyl}amino)phenyl]cyclohexyl}acetic acid;
(trans-4-{4-[({5-[(5-bromopyrazin-2-yl)amino]-l,3,4-ox
adiazol-2- yl}carbonyl)amino]phenyl}cyclohexyl)acetic
acid; {trans-4-[4-({ [5-(pyridin-3-ylamino)-l
,3,4-oxadiazol-2- y1] carbonyl}amino)phenyl]
cyclohexyl }acetic acid;(trans-4- {4-[(
{5-[(6-methoxypyridin-3-yl)amino]- 1,3,4-oxadiazol-2-
yl}carbonyl)amino]phenyl }cyclohexyl)acetic acid. In a
further aspect of the invention, there is provided any
one or more of the following compounds, or
pharmaceutically-acceptable salts or pro-drugs
thereof: l-{5-[({5- [(2,4,5-trifluorophenyl)amino]
-1,3 ,4-oxadiazol-2-yl }carbonyl)amino]pyridin-2-
yl}piperidine-4-carboxylic acid;
(1-{5-[({5-[(2,4,5-trifluorophenyl)amino] -1,3
,4-oxadiazol-2-yl }carbonyl)amino]pyridin-2-
yl}piperidin-4-yl)acetic acid;
l-{5-[({5-[(3,4-difluorophenyl)amino]-l,3,4-oxadiazol-
2-yl}carbonyl)amino]pyridin-2-
yl}-4-methylpiperidine-4-carboxylic acid;
l-{5-[({5-[(4-ethylphenyl)amino]-l,3,4-oxadiazol-2-yl}
carbonyl)amino]pyridin-2-yl}-4-
methylpiperidine-4-carboxylic acid; 4-methyl-1-(5
-{[(5 -{[4-(trifluoromethoxy)phenyl]
amino}-1,3,4-oxadiazol-2-
yl)carbonyl]amino}pyridin-2-yl)piperidine-4-carboxylic
acid;
4-methyl-1-{5-[({5-[(2,4,5-trifluororhenyl)amino]
-1,3,4-oxadiazol-2-
yl}carbonyl)amino]pyridin-2-yl}piperidine-4-carboxylic
acid; 4-methyl-1-(5-{[(5-{ [4-(trifluoromethyl)phenyl]
amino}-1,3,4-oxadiazol-2-
yl)carbonyl]amino}pyridin-2-yl)piperidine-4-carboxylic
acid; 1-(5-{[(5-{[4-(4-chlorophenoxy)phenyl] amino
}-1,3,4-oxadiazol-2- yl)carbonyl]amino
}pyridin-2-yl)-4-methylpiperidine-4-carboxy lie acid;
1-(5- {[(5- {[4-(4-chlorophenoxy)phenyl] amino
}-1,3,4-oxadiazol-2-
yl)carbonyl]amino}pyridin-2-yl)piperidine-4-carboxylic
acid; [ -(5-{[( -{[4-(4-chlorophenoxy)phenyl] amino
}-1,3,4-oxadiazol-2-
yl)carbonyl]amino}pyridin-2-yl)piperidin-4-yl]acetic
acid;
(l-{5-[({5-[(4-ethylphenyl)amino]-l,3,4-oxadiazol-2-yl
}carbonyl)amino]pyridin-2- yl}piperidin-4-yl)acetic
acid; [1-(5-{[(5 -{[4-(trifluoromethyl)phenyl]
amino}-1,3,4-oxadiazol-2- yl)carbonyl]amino
}pyridin-2-yl)piperidin-4-yl] acetic acid;
l-{5-[({5-[(4-ethylphenyl)amino]-l,3,4-oxadiazol-2-yl}
carbonyl)amino]pyridin-2- yl}piperidine-4-carboxylic
acid; l-(5-{[(5-{ [4-(trifluoromethoxy)phenyl] amino
}-1,3,4-oxadiazol-2-
yl)carbonyl]amino}pyridin-2-yl)piperidine-4-carboxylic
acid;1-(5-{[(5 -{[4-(trifluoromethyl)phenyl] amino}
-1,3,4-oxadiazol-2-
yl)carbonyl]amino}pyridin-2-yl)piperidine-4-carboxylic
acid; (1-{5- [({5-[(3 ,4-difluorophenyl)amino]
-1,3,4-oxadiazol-2-yl }carbonyl)amino] -3-
methylpyridin-2-yl }piperidin-4-yl)acetic acid;
[1-(3-methyl-5-{[(5- {[4-(trifluoromethoxy)phenyl]
amino}-1,3,4-oxadiazol-2- yl)carbonyl]amino}
pyridin-2-yl)piperidin-4-yl] acetic acid;
[l-(3-methyl-5-{[(5-{[4-(trifluoromethyl)phenyl]amino}
-l,3,4-oxadiazol-2-
yl)carbonyl]amino}pyridin-2-yl)piperidin-4-yl]acetic
acid; (1-{5-[({5-[(4-ethylphenyl)amino]
-1,3,4-oxadiazol-2-yl }carbonyl)amino] -3-
methylpyridin-2-yl}piperidin-4-yl)acetic acid;
1-{5-[({5-[(3,4-difluorophenyl)amino]
-1,3,4-oxadiazol-2-yl} carbonyl)amino] -3-
methylpyridin-2-yl}piperidine-4-carboxylic acid;
l-(3-methyl-5-{[(5-{[4-(trifluoromethoxy)phenyl]amino}
-l,3,4-oxadiazol-2-
yl)carbonyl]amino}pyridin-2-yl)piperidine-4-carboxylic
acid; 1-(3-methyl-5-{[(5-{[4-(trifluoromethyl)phenyl]
amino}-1,3,4-oxadiazol-2- yl)carbonyl]amino
}pyridin-2-yl)piperidine-4-carboxylic acid;
l-{5-[({5-[(4-ethylphenyl)amino]-l,3,4-oxadiazol-2-yl}
carbonyl)amino]-3-methylpyridin-
2-yl}piperidine-4-carboxylic acid;
2-(l-{3-methyl-5-[({5-[(2,4,5-trifluorophenyl)amino]-l
,3,4-oxadiazol-2-
yl}carbonyl)amino]pyridin-2-yl}piperidin-4-yl)propanoi
c acid; ( -{[(5- {[4-(4-fluorophenoxy)phenyl]
amino}-1,3,4-oxadiazol-2-
yl)carbonyl]amino}pyridin-2-yl)piperidine-4-carboxylic
acid; 1-(5-{[(5-{[4-(4-fluorophenoxy)phenyl]
amino}-1,3,4-oxadiazol-2-
yl)carbonyl]amino}pyridin-2-yl)-4-methylpiperidine-4-c
arboxylic acid;
[l-(5-{[(5-{[4-(4-fluorophenoxy)phenyl]amino}-l,3,4-ox
adiazol-2-
yl)carbonyl]amino}pyridin-2-yl)piperidin-4-yl]acetic
acid;
(l-{5-[({5-[(3,4-difluorophenyl)amino]-l,3,4-oxadiazol
-2-yl}carbonyl)amino]pyridm-2-yl}-
4-methylpiperidin-4-yl)acetic acid;
(4-methyl-l-{5-[({5-[(2,4,5-trifluorophenyl)amino]-l,3
,4-oxadiazol-2-
yl}carbonyl)amino]pyridin-2-yl}piperidin-4-yl)acetic
acid; 



[4-methyl-1-(5 -{[(5- {[4-(trifluoromethyl)phenyl]
amino}-1,3,4-oxadiazol-2-
yl)carbonyl]amino}pyridin-2-yl)piperidin-4-yl]acetic
acid; and[1-(5-{[(5-{[4-(4-fluorophenoxy)phenyl] amino
}-1,3,4-oxadiazol-2- yl)carbonyl]amino
}pyridin-2-yl)-4-methylpiperidin-4-yl] acetic acid.
Further preferred compounds of the invention are each
of the Examples, each of which provides a further
independent aspect of the invention. In further
aspects, the present invention also comprises any two
or more compounds of the Examples. Process A compound
of formula (I) and its pharmaceutically-acceptable
salts may be prepared by any process known to be
applicable to the preparation of chemically related
compounds. Such processes, when used to prepare a
compound of the formula (I), or a
pharmaceutically-acceptable salt thereof, are provided
as a further feature of the invention. In a further
aspect the present invention also provides that the
compounds of the formula (I) and
pharmaceutically-acceptable salts or prodrugs thereof,
can be prepared by a process a) to g) as follows
(wherein all variables are as hereinbefore defined for
a compound of formula (I) unless otherwise stated): a)
reaction of a compound of formula (I) to form another
compound of formula (I); b) reaction of an amine of
formula (2) with a carboxylate salt of formula (3);
(2) (3) c) cyclisation of a compound of formula (4)
(where X is S or O); (4) d) when R2 is substituted by
piperazinyl, by reaction of the piperazine nitrogen
with R5-LG,wherein LG is a suitable leaving group such
as halo, and R5 is hydrocarbyl or a suitable
functional group such as acyl, for example:(5) e) when
R2 is aryl and is substituted by aryl, by transition
metal catalysed aromatic substitution, for example: f)
when R2 is substituted by piperazinyl, by reductive
alkylation of the piperazine nitrogen with R5-CH0
(wherein R5 is for example hydrocarbyl), for example:
(5) g) reaction of halogenated (for example with iodo)
R with an amide of formula (7) followed by subsequent
removal of protecting group P , wherein P1 is for
example benzyl or trimethylsilylethoxymethyl (SEM),
for example; (7) wherein Hal is halogen; and
thereafter if necessary, removing any protecting
groups, and/or forming a pharmaceutically-acceptable
salt or prodrug thereof. In the above schemes, R1, R2,
Y and R5 are as defined above. Suitably in the above
schemes, R1 is a group Rla and R2 is a group R2a as
defined above so that they can be used to prepare a
compound of formula (IA). Furthermore, the group R1
may be a group Rlb and R may be a group R2b in order
to produce a compound of formula (IB). In the
lattercase, Y is a direct bond. It will be understood
that, where Y is a direct bond, processes a,b,d, and g
apply to compounds of formula (IZA), processes a, b, c
and g apply to compounds of formula (IZB) and
processes a, b, c, d, f and g apply to compounds of
formula (IZC). Process a) Examples of conversions of a
compound of formula (I) into another compound of
Formula (I), well known to those skilled in the art,
include functional group interconversions such as
hydrolysis (in particular ester hydrolysis), oxidation
or reduction (such as the reduction of an acid to an
alcohol, or removal of an N protecting group), and/or
further functionalisation by standard reactions such
as amide or metal-catalysed coupling, or nucleophilic
displacement reactions. Process b Compounds of formula
(2) where Y is not a direct bond or where R2 is not
aromatic, may be made by application of standard
synthetic methods well known in the art. For example,
reductive alkylation of ammonia (or a suitable amine
such as a benzylamine or N,N-dibenzylamine) with a
ketone or aldehyde R Y=O (followed by deprotection as
appropriate) provides R2-Y-NH2. Alternatively,
alkylation of an amine or amine equivalent (such as a
Gabriel reagent or a guanidine) with a halide R2-Y-X
(where X is a halide) (followed by N-deprotection or
hydrolysis as appropriate) provides the required
compounds of formula (2). Compounds of formula (2) for
other definitions of Y or R2 may be made by metal
catalysed couplings or nucleophilic displacement
reactions among other methods. In particular,
compounds of formula (2) may be prepared by reduction
of a compound of formula (2A). R2-Y-NO2 (2A) Compounds
of formula (2A) may be made by metal catalysed
couplings or nucleophilic displacement reactions
depending upon the nature of the R2 group and Y. For
example, production of a compound of formula (2A) may
be represented as follows:Examples of process (b)
where Y is a direct bond are shown in Schemes 1 to 3
(wherein R6 represents optional substituent on R2,
including those defined hereinbefore for R 6a-d) .
Scheme 1 X=CI or Br Scheme 2Scheme 3 Certain compounds
of formula (2) may also have chiral centres or can
exist in different isomeric forms such as cis/trans
isomers, and may be prepared as individual isomers, as
illustrated below in Schemes 4 and 5 and in the
accompanying examples. Intermediate 43 (4) Scheme 4 =
for example Br or H (2) Scheme 5The process
illustrated in Scheme 5 may also be used with
cyclohexenone as a starting material. The opposite
stereochemistry may be obtained by using known
alternative chiral catalysts and/or chiral ligands.
Elaboration of the bicyclic ketone intermediate may be
carried out by processes known in the art, for example
by Wittig or enolate/enol ether chemistry, optionally
followed by functionalisation (such as alkylation) and
functional group interconversion as desired to give
the compound of formula (2) (wherein Ra and Rb may
each for example be hydrogen or (optionally
substituted) alkyl groups). Mixtures of
diastereoisomers may be separated by standard
procedures. SNAr chemistry may be used (under
conditions well known in the art) to make certain
compounds of formula (2), as illustrated in Scheme 6
(in which R is for example an alkyl group, X is for
example Br or Cl, n is for example 0 to 4, group A may
be a (hetero)aryl ring, a saturated ring or an alkyl
chain). Scheme 6 Compounds of formula (3) may be made
by alkaline hydrolysis of ester (8a) as prepared using
a published procedure (J. Het. Chem. 1977, 14,
1385-1388). Ester (8a) may be made by cyclisation of a
compound of formula (8b) (where X is O or S) in a
similar manner as described in process c) for
compounds of formula (4). 



(8a) (8b)An alternative method for making compounds of
formula (8a) is illustrated below. Compounds of
formula (2) may be coupled with compounds of formula
(3) under standard conditions for formation of amide
bonds. For example using an appropriate coupling
reaction, such as a carbodiimide coupling reaction
performed with EDAC, optionally in the presence of
DMAP, in a suitable solvent such as DCM, chloroform or
DMF at room temperature. For compounds of formula (2)
other than when R2 is aromatic and Y is a direct bond
(ie other than compounds such as anilino compounds),
an ester derivative of formula (8a) (or equivalent)
may be used instead of the compound of formula (3) to
couple with the compound of formula (2) . Such a
reaction may be carried out by any method known in the
art such as by heating (thermally or by microwave) in
a suitable solvent. Process c) Compounds of formula
(4) and (8b) where X is S may be made by reaction of
an aminocarbonyl acylhydrazine or ethoxycarbonyl
acylhydrazine with a thioisocyanate or thioisocyanate
equivalent such as aminothiocarbonylimidazole in a
suitable solvent such as DMF or MeCN at a temperature
between Oand 100 0C. The preparation of aminocarbonyl
acylhydrazines from anilines and of ethoxycarbonyl
acylhydrazines is well known in the art. For example
reaction of an aniline with methyl chlorooxoacetate in
the presence of pyridine in a suitable solvent such as
DCM followed by reaction with hydrazine in a suitable
solvent such as ethanol at a temperature between 0 and
100 0C . The compound of formula (4) may then be
cyclised using, for example agents such as
carb.onyldiimidazole, or tosyl chloride and a suitable
base (such as triethylamine), under conditions known
in the art. An example of process c) is shown in
Scheme 7 (wherein R3 represents a substituent on R1 as
hereinbefore defined, R6 represents an optional
substituent on R2, including those defined
hereinbefore as R6a d) :Y = NR5, O, C1S X = N1C Scheme
7 Iso(thio)cyanates R1- NCX (where X is O or S) are
commercially available or may be made by reaction of
the acid chlorides R1-NH2 with for example
(thio)phosgene or a (thio)phosgene equivalent followed
by a suitable base (such as triethylamine). Compounds
of formula (4) may be made from compounds of formula
(2) (wherein R2 and Y are as defined for a compound of
formula (I)) as illustrated above in Scheme 7. Process
d) Compounds of formula (5) can be reacted with an
acid chloride or sulfonyl chloride in the presence of
a base such as triethylamine or pyridine in a suitable
solvent such as DMF. Process e Compounds of formula
(6) can be reacted with aryl boronic acids in the
presence of a suitable catalyst such as
tetrakis(triphenyl phosphine)palladium(O) and a
suitable base such as potassium phosphate in a
suitable solvent such as DME-water (2:1) under
microwave heating at Oto 110 C.Process f ) .Compounds
of formula (5) can be reacted with aldehydes in the
presence of a suitable acid such as acetic acid, and a
reducing agent such as sodium borohydride in a
suitable solvent such as DCM. Process g) Compounds of
formula (7) can be reacted with arylbromides,
aryliodides, heteroarylbromides or heteroaryliodides
in the presence of a suitable catalyst such as
copper(i)iodide, a suitable diamine ligand such as -A
L^-dimethyl-l^-cyclohexyldiamine and a suitable base
such as potassium phosphate in a suitable solvent such
as DMF or dioxane heating at 80-1 10 0C. It will be
appreciated that certain of the various ring
substituents in the compounds of the present
invention, for example Z, Za, and/or R , may be
introduced by standard aromatic substitution reactions
or generated by conventional functional group
modifications either prior to or immediately following
the processes mentioned above, and as such are
included in the process aspect of the invention. Such
reactions may convert one compound of the formula (I)
into another compound of the formula (I). Such
reactions and modifications include, for example,
introduction of a substituent by means of an aromatic
substitution reaction, reduction of substituents,
alkylation of substituents and oxidation of
substituents. The reagents and reaction conditions for
such procedures are well known in the chemical art.
Particular examples of aromatic substitution reactions
include the introduction of a nitro group using
concentrated nitric acid, the introduction of an acyl
group using, for example, an acyl halide and Lewis
acid (such as aluminium trichloride) under Friedel
Crafts conditions; the introduction of an alkyl group
using an alkyl halide and Lewis acid (such as
aluminium trichloride) under Friedel Crafts
conditions; and the introduction of a halogen group.
Particular examples of modifications include the
reduction of a nitro group to an amino group by for
example, catalytic hydrogenation with a nickel
catalyst or treatment with iron in the presence of
hydrochloric acid with heating; oxidation of alkylthio
to alkanesulf  nyl or alkanesulfonyl. If not
commercially available, the necessary starting
materials for the procedures such as those described
above may be made by procedures which are selected
from standard organic chemical techniques, techniques
which are analogous to the synthesis ofknown,
structurally similar compounds, techniques which are
described or illustrated in the references given
above, or techniques which are analogous to the above
described procedure or the procedures described in the
examples. The reader is further referred to Advanced
Organic Chemistry, 5th Edition, by Jerry March and
Michael Smith, published by John Wiley & Sons 2001,
for general guidance on reaction conditions and
reagents. It will be appreciated that some
intermediates to compounds of the formula (I) are also
novel and these are provided as separate independent
aspects of the invention. It will also be appreciated
that in some of the reactions mentioned herein it may
be necessary/desirable to protect any sensitive groups
in compounds. The instances where protection is
necessary or desirable are known to those skilled in
the art, as are suitable methods for such protection.
Conventional protecting groups may be used in
accordance with standard practice (for illustration
see T.W. Greene, Protective Groups in Organic
Synthesis, John Wiley and Sons, 1991). Protecting
groups may be removed by any convenient method as
described in the literature or known to the skilled
chemist as appropriate for the removal of the
protecting group in question, such methods being
chosen so as to effect removal of the protecting group
with minimum disturbance of groups elsewhere in the
molecule. Thus, if reactants include, for example,
groups such as amino, carboxy or hydroxy it may be
desirable to protect the group in some of the
reactions mentioned herein. Examples of a suitable
protecting group for a hydroxy group is, for example,
an acyl group, for example an alkanoyl group such as
acetyl, an aroyl group, for example benzoyl, a silyl
group such as trimethylsilyl or an arylmethyl group,
for example benzyl. The deprotection conditions for
the above protecting groups will necessarily vary with
the choice of protecting group. Thus, for example, an
acyl group such as an alkanoyl or an aroyl group may
be removed, for example, by hydrolysis with a suitable
base such as an alkali metal hydroxide, for example
lithium or sodium hydroxide. Alternatively a silyl 



group such as trimethylsilyl or SEM may be removed,
for example, by fluoride or by aqueous acid; or an
arylmethyl group such as a benzyl group may be
removed, for example, by hydrogenation in the presence
of a catalyst such as palladium-on-carbon. A suitable
protecting group for an amino group is, for example,
an acyl group, for example an alkanoyl group such as
acetyl, an alkoxycarbonyl group, for example a
methoxycarbonyl, ethoxycarbonyl or tert-butoxycarbonyl
group, an arylmethoxycarbonylgroup, for example
benzyloxycarbonyl, or an aroyl group, for example
benzoyl. The deprotection conditions for the above
protecting groups necessarily vary with the choice of
protecting group. Thus, for example, an acyl group
such as an alkanoyl or alkoxycarbonyl group or an
aroyl group may be removed for example, by hydrolysis
with a suitable base such as an alkali metal
hydroxide, for example lithium or sodium hydroxide.
Alternatively an acyl group such as a -butoxycarbonyl
group may be removed, for example, by treatment with a
suitable acid as hydrochloric, sulfuric or phosphoric
acid or trifluoroacetic acid and an
arylmethoxycarbonyl group such as a benzyloxycarbonyl
group may be removed, for example, by hydrogenation
over a catalyst such as palladium-on-carbon, or by
treatment with a Lewis acid for example boron
tris(trifluoroacetate). A suitable alternative
protecting group for a primary amino group is, for
example, a phthaloyl group which may be removed by
treatment with an alkylamine, for example
dimethylaminopropylamine or 2-hydroxyethylamine, or
with hydrazine. A suitable protecting group for a
carboxy group is, for example, an esterifying group,
for example a methyl or an ethyl group which may be
removed, for example, by hydrolysis with a base such
as sodium hydroxide, or for example a -butyl group
which may be removed, for example, by treatment with
an acid, for example an organic acid such as
trifluoroacetic acid, or for example a benzyl group
which may be removed, for example, by hydrogenation
over a catalyst such as palladium-on-carbon. Resins
may also be used as a protecting group. The protecting
groups may be removed at any convenient stage in the
synthesis using conventional techniques well known in
the chemical art, or they may be removed during a
later reaction step or work-up. The skilled organic
chemist will be able to use and adapt the information
contained and referenced within the above references,
and accompanying Examples therein and also the
examples herein, to obtain necessary starting
materials, and products. The removal of any protecting
groups and the formation of a
pharmaceutically-acceptable salt are within the skill
of an ordinary organic chemist using standard
techniques. Furthermore, details on the these steps
has been provided hereinbefore. When an optically
active form of a compound of the invention is
required, it may be obtained by carrying out one of
the above procedures using an optically active
startingmaterial (formed, for example, by asymmetric
induction of a suitable reaction step), or by
resolution of a racemic form of the compound or
intermediate using a standard procedure, or by
chromatographic separation of diastereoisomers (when
produced). Enzymatic techniques may also be useful for
the preparation of optically active compounds and/or
intermediates. Similarly, when a pure regioisomer of a
compound of the invention is required, it may be
obtained by carrying out one of the above procedures
using a pure regioisomer as a starting material, or by
resolution of a mixture of the regioisomers or
intermediates using a standard procedure. According to
a further aspect of the invention there is provided a
pharmaceutical composition which comprises a compound
of formula (I), (IA), (IB), (IZA), (IZB) and (IZC) as
defined hereinbefore or a pharmaceutically-acceptable
salt thereof, in association with a
pharmaceutically-acceptable excipient or carrier.
Certain intermediates used in the processes described
above are novel, and these form a further aspect of
the invention. In particular, compounds of formula (4)
form a further aspect of the invention. The
compositions of the invention may be in a form
suitable for oral use (for example as tablets,
lozenges, hard or soft capsules, aqueous or oily
suspensions, emulsions, dispersible powders or
granules, syrups or elixirs), for topical use (for
example as creams, ointments, gels, or aqueous or oily
solutions or suspensions), for administration by
inhalation (for example as a finely divided powder or
a liquid aerosol), for administration by insufflation
(for example as a finely divided powder) or for
parenteral administration (for example as a sterile
aqueous or oily solution for intravenous,
subcutaneous, intramuscular or intramuscular dosing or
as a suppository for rectal dosing). The compositions
of the invention may be obtained by conventional
procedures using conventional pharmaceutical
excipients, well known in the art. Thus, compositions
intended for oral use may contain, for example, one or
more colouring, sweetening, flavouring and/or
preservative agents. Suitable pharmaceutically
acceptable excipients for a tablet formulation
include, for example, inert diluents such as lactose,
sodium carbonate, calcium phosphate or calcium
carbonate, granulating and disintegrating agents such
as corn starch or algenic acid; binding agents such as
starch; lubricating agents such as magnesium stearate,
stearicacid or talc; preservative agents such as ethyl
or propyl p_-hydroxybenzoate, and anti-oxidants, such
as ascorbic acid. Tablet formulations may be uncoated
or coated either to modify their disintegration and
the subsequent absorption of the active ingredient
within the gastrointestinal tract, or to improve their
stability and/or appearance, in either case, using
conventional coating agents and procedures well known
in the art. Compositions for oral use may be in the
form of hard gelatin capsules in which the active
ingredient is mixed with an inert solid diluent, for
example, calcium carbonate, calcium phosphate or
kaolin, or as soft gelatin capsules in which the
active ingredient is mixed with water or an oil such
as peanut oil, liquid paraffin, or olive oil. Aqueous
suspensions generally contain the active ingredient in
finely powdered form together with one or more
suspending agents, such as sodium
carboxymethylcellulose, methylcellulose,
hydroxypropylmethylcellulose, sodium alginate,
polyvinyl-pyrrolidone, gum tragacanth and gum acacia;
dispersing or wetting agents such as lecithin or
condensation products of an alkylene oxide with fatty
acids (for example polyoxethylene stearate), or
condensation products of ethylene oxide with long
chain aliphatic alcohols, for example
heptadecaethyleneoxycetanol, or condensation products
of ethylene oxide with partial esters derived from
fatty acids and a hexitol such as polyoxyethylene
sorbitol monooleate, or condensation products of
ethylene oxide with long chain aliphatic alcohols, for
example heptadecaethyleneoxycetanol, or condensation
products of ethylene oxide with partial esters derived
from fatty acids and a hexitol such as polyoxyethylene
sorbitol monooleate, or condensation products of
ethylene oxide with partial esters derived from fatty
acids and hexitol anhydrides, for example polyethylene
sorbitan monooleate. The aqueous suspensions may also
contain one or more preservatives (such as ethyl or
propyl j>hydroxybenzoate, anti-oxidants (such as
ascorbic acid), colouring agents, flavouring agents,
and/or sweetening agents (such as sucrose, saccharine
or aspartame). ,Oily suspensions may be formulated by
suspending the active ingredient in a vegetable oil
(such as arachis oil, olive oil, sesame oil or coconut
oil) or in a mineral oil (such as liquid paraffin).
The oily suspensions may also contain a thickening
agent such as beeswax, hard paraffin or cetyl alcohol.
Sweetening agents such as those set out above, 



and flavouring agents may be added to provide a
palatable oral preparation. These compositions may be
preserved by the addition of an anti-oxidant such as
ascorbic acid.Dispersible powders and granules
suitable for preparation of an aqueous suspension by
the addition of water generally contain the active
ingredient together with a dispersing or wetting
agent, suspending agent and one or more preservatives.
Suitable dispersing or wetting agents and suspending
agents are exemplified by those already mentioned
above. Additional excipients such as sweetening,
flavouring and colouring agents, may also be present.
The pharmaceutical compositions of the invention may
also be in the form of oil-in-water emulsions. The
oily phase may be a vegetable oil, such as olive oil
or arachis oil, or a mineral oil, such as for example
liquid paraffin or a mixture of any of these. Suitable
emulsifying agents may be, for example,
naturally-occurring gums such as gum acacia or gum
tragacanth, naturally-occurring phosphatides such as
soya bean, lecithin, an esters or partial esters
derived from fatty acids and hexitol anhydrides (for
example sorbitan monooleate) and condensation products
of the said partial esters with ethylene oxide such as
polyoxyethylene sorbitan monooleate. The emulsions may
also contain sweetening, flavouring and preservative
agents. Syrups and elixirs may be formulated with
sweetening agents such as glycerol, propylene glycol,
sorbitol, aspartame or sucrose, and may also contain a
demulcent, preservative, flavouring and/or colouring
agent. The pharmaceutical compositions may also be in
the form of a sterile injectable aqueous or oily
suspension, which may be formulated according to known
procedures using one or more of the appropriate
dispersing or wetting agents and suspending agents,
which have been mentioned above. A sterile injectable
preparation may also be a sterile injectable solution
or suspension in a non-toxic parenterally-acceptable
diluent or solvent, for example a solution in
1,3-butanediol. Compositions for administration by
inhalation may be in the form of a conventional
pressurised aerosol arranged to dispense the active
ingredient either as an aerosol containing finely
divided solid or liquid droplets. Conventional aerosol
propellants such as volatile fluorinated hydrocarbons
or hydrocarbons may be used and the aerosol device is
conveniently arranged to dispense a metered quantity
of active ingredient. For further information on
formulation the reader is referred to Chapter 25.2 in
Volume 5 of Comprehensive Medicinal Chemistry (Corwin
Hansch; Chairman of Editorial Board), Pergamon Press
1990.The amount of active ingredient that is combined
with one or more excipients to produce a single dosage
form will necessarily vary depending upon the host
treated and the particular route of administration.
For example, a formulation intended for oral
administration to humans will generally contain, for
example, from 0.5 mg to 2 g of active agent compounded
with an appropriate and convenient amount of
excipients which may vary from about 5 to about 98
percent by weight of the total composition. Dosage
unit forms will generally contain about 1mg to about
500 mg of an active ingredient. For further
information on Routes of Administration and Dosage
Regimes the reader is referred to Chapter 25.3 in
Volume 5 of Comprehensive Medicinal Chemistry (Corwin
Hansch; Chairman of Editorial Board), Pergamon Press
1990. According to a further aspect of the present
invention there is provided a compound of formula (I)
or a pharmaceutically acceptable salt thereof as
defined hereinbefore for use in a method of treatment
of the human or animal body by therapy. Reference
herein to a compound of formula (I) should be
understood to refer equally to compounds of formulae
(I), (IA), (IB) (and sub-formulae thereof), (IZA),
(IZB) and/or (IZC). We have found that compounds of
the present invention inhibit DGATl activity and are
therefore of interest for their blood glucose-lowering
effects. A further feature of the present invention is
a compound of formula (I) or a
pharmaceutically-acceptable salt thereof for use as a
medicament. Conveniently this is a compound of formula
(I), or a pharmaceutically-acceptable salt thereof,
for use as a medicament for producing an inhibition of
DGATl activity in a warm-blooded animal such as a
human being. Particularly this is a compound of
formula (I), or a pharmaceutically-acceptable salt
thereof, for use as a medicament for treating diabetes
mellitus and/or obesity in a warm-blooded animal such
as a human being. Thus according to a further aspect
of the invention there is provided the use of a
compound of formula (I), or a
pharmaceutically-acceptable salt thereof in the
manufacture of a medicament for use in the production
of an inhibition of DGATl activity in a warm-blooded
animal such as a human being. Thus according to a
further aspect of the invention there is provided the
use of a compound of formula (I), or a
pharmaceutically-acceptable salt thereof in the
manufactureof a medicament for use in the treatment of
diabetes mellitus and/or obesity in a warm-blooded
animal such as a human being. According to a further
aspect of the invention there is provided a
pharmaceutical composition which comprises a compound
of formula (I) as defined hereinbefore or a
pharmaceutically-acceptable salt thereof, in
association with a pharmaceutically-acceptable
excipient or carrier for use in producing an
inhibition of DGATl activity in an warm-blooded
animal, such as a human being. According to a further
aspect of the invention there is provided a
pharmaceutical composition which comprises a compound
of formula (I) as defined hereinbefore or a
pharmaceutically-acceptable salt thereof, in
association with a pharmaceutically-acceptable
excipient or carrier for use in the treatment of
diabetes mellitus and/or obesity in an warm-blooded
animal, such as a human being. According to a further
feature of the invention there is provided a method
for producing an inhibition of DGATl activity in a
warm-blooded animal, such as a human being, in need of
such treatment which comprises administering to said
animal an effective amount of a compound of formula
(I) or a pharmaceutically-acceptable salt thereof as
defined hereinbefore. According to a further feature
of the invention there is provided a method of
treating diabetes mellitus and/or obesity in a
warm-blooded animal, such as a human being, in need of
such treatment which comprises administering to said
animal an effective amount of a compound of formula
(I) or a pharmaceutically-acceptable salt thereof as
defined hereinbefore. As stated above the size of the
dose required for the therapeutic or prophylactic
treatment of a particular disease state will
necessarily be varied depending on the host treated,
the route of administration and the severity of the
illness being treated. Preferably a daily dose in the
range of 1-50 mg/kg is employed. However the daily
dose will necessarily be varied depending upon the
host treated, the particular route of administration,
and the severity of the illness being treated.
Accordingly the optimum dosage may be determined by
the practitioner who is treating any particular
patient. As stated above compounds defined in the
present invention are of interest for their ability to
inhibit the activity of DGATl . A compound of the
invention may therefore be useful for the prevention,
delay or treatment of a range of disease states
including diabetesmellitus, more specifically type 2
diabetes mellitus (T2DM) and complications arising
there from (for example retinopathy, neuropathy and
nephropathy), impaired glucose tolerance (IGT),
conditions of impaired fasting glucose, metabolic
acidosis, ketosis, 



dysmetabolic syndrome, arthritis, osteoporosis,
obesity and obesity related disorders, (which include
peripheral vascular disease, (including intermittent
claudication), cardiac failure and certain cardiac
myopathies, myocardial ischaemia, cerebral ischaemia
and reperfusion, hyperlipidaemias, atherosclerosis,
infertility and polycystic ovary syndrome); the
compounds of the invention may also be useful for
muscle weakness, diseases of the skin such as acne,
Alzheimer's disease, various immunomodulatory diseases
(such as psoriasis), HIV infection, inflammatory bowel
syndrome and inflammatory bowel disease such as
Crohn's disease and ulcerative colitis. In particular,
the compounds of the present invention are of interest
for the prevention, delay or treatment of diabetes
mellitus and/or obesity and/or obesity related
disorders. In one aspect, the compounds of the
invention are used for prevention, delay or treatment
of diabetes mellitus. In another aspect, the compounds
of the invention are used for prevention, delay or
treatment of obesity. In a further aspect, the
compounds of the invention are used for prevention,
delay or treatment of obesity related disorders. In a
further aspect of the invention, compounds of the
invention are used for the treatment of Alzheimer's
disease. The inhibition of DGATl activity described
herein may be applied as a sole therapy or in
combination with one or more other substances and/or
treatments for the indication being treated. Such
conjoint treatment may be achieved by way of the
simultaneous, sequential or separate administration of
the individual components of the treatment.
Simultaneous treatment may be in a single tablet or in
separate tablets. For example such conjoint treatment
may be beneficial in the treatment of metabolic
syndrome [defined as abdominal obesity (as measured by
waist circumference against ethnic and gender specific
cut-points) plus any two of the following:
hypertriglyceridemia (> 150 mg/dl; 1.7mmol/l); low
HDLc (<40 mg/dl or < 1.03mmol/l for men and <50 mg/dl
or 1.29 mmol/1 for women) or on treatment for low HDL
(high density lipoprotein); hypertension (SBP > 130
mmHg DBP > 85 mmHg) or on treatment for hypertension;
and hyperglycemia (fasting plasma glucose > 100 mg/dl
or 5.6 mmol/1 or impaired glucosetolerance or
pre-existing diabetes mellitus) - International
Diabetes Federation & input from IAS/NCEP]. Such
conjoint treatments may include the following main
categories: 1) Anti-obesity therapies such as those
that cause weight loss by effects on food intake,
nutrient absorption or energy expenditure, such as
orlistat, sibutramine and the like. 2) Insulin
secretagogues including sulphonylureas (for example
glibenclamide, glipizide), prandial glucose regulators
(for example repaglinide, nateglinide); 3) Agents that
improve incretin action (for example dipeptidyl
peptidase IV inhibitors, and GLP-I agonists); 4)
Insulin sensitising agents including PPARgamma
agonists (for example pioglitazone and rosiglitazone),
and agents with combined PPARalpha and gamma activity;
5) Agents that modulate hepatic glucose balance (for
example metformin, fructose 1, 6 bisphosphatase
inhibitors, glycogen phopsphorylase inhibitors,
glycogen synthase kinase inhibitors, glucokinase
activators); 6) Agents designed to reduce the
absorption of glucose from the intestine (for example
acarbose); 7) Agents that prevent the reabsorption of
glucose by the kidney (SGLT inhibitors); 8) Agents
designed to treat the complications of prolonged
hyperglycaemia (for example aldose reductase
inhibitors); 9) Anti- dyslipidaemia agents such as,
HMG-CoA reductase inhibitors (eg statins);
PPARa-agonists (fibrates, eg gemfibrozil); bile acid
sequestrants (cholestyramine); cholesterol absorption
inhibitors (plant stands, synthetic inhibitors); bile
acid absorption inhibitors (IBATi) and nicotinic acid
and analogues (niacin and slow release formulations);
10) Antihypertensive agents such as, b-blockers (eg
atenolol, inderal); ACE inhibitors (eg lisinopril);
Calcium antagonists (eg. nifedipine); Angiotensin
receptor antagonists (eg candesartan), a antagonists
and diuretic agents (eg. furosemide, benzthiazide);
11) Haemostasis modulators such as, antithrombotics,
activators of fibrinolysis and antiplatelet agents;
thrombin antagonists; factor Xa inhibitors; factor
Vila inhibitors); antiplatelet agents (eg. aspirin,
clopidogrel); anticoagulants (heparin and Low
molecular weight analogues, hirudin) and warfarin; 12)
Agents which antagonise the actions of glucagon;
and13) Anti-inflammatory agents, such as non-steroidal
anti-inflammatory drugs (eg. aspirin) and steroidal
anti-inflammatory agents (eg. cortisone). In addition
to their use in therapeutic medicine, compounds of
formula (I) and their pharmaceutically-acceptable
salts are also useful as pharmacological tools in the
development and standardisation of in vitro and in
vivo test systems for the evaluation of the effects of
inhibitors of DGATl activity in laboratory animals
such as cats, dogs, rabbits, monkeys, rats and mice,
as part of the search for new therapeutic agents. As
indicated above, all of the compounds, and their
corresponding pharmaceutically-acceptable salts, are
useful in inhibiting DGATl . The ability of the
compounds of formula (I), and their corresponding
pharmaceutically-acceptable acid addition salts, to
inhibit DGATl may be demonstrated employing the
following enzyme assay. Human Enzyme Assay The in
vitro assay to identify DGATl inhibitors uses human
DGATl expressed in insect cell membranes as the enzyme
source (Proc. Natl. Acad. Sci. 1998, 95, 13018-13023).
Briefly, sf9 cells were infected with recombinant
baculovirus containing human DGATl coding sequences
and harvested after 48 h. Cells were lysed by
sonication and membranes isolated by centrifuging at
28000 rpm for 1 h at 4 C on a 41% sucrose gradient.
The membrane fraction at the interphase was collected,
washed, and stored in liquid nitrogen. DGATl activity
was assayed by a modification of the method described
by Coleman (Methods in Enzymology 1992, 209, 98-102).
Compound at 1-10 mM was incubated with 0.4 mg membrane
protein, 5 mM MgCl2, and 10 OmM 1,2
dioleoyl-SH-glycerol in a total assay volume of 200 ml
in plastic tubes. The reaction was started by adding
14C oleoyl coenzyme A (30mM final concentration) and
incubated at room temperature for 30 minutes. The
reaction was stopped by adding 1.5 mL 2-propanol
.-heptane.water (80:20:2). Radioactive triolein
product was separated into the organic phase by adding
ImL heptane and 0.5 mL 0.1 M carbonate buffer pH 9.5.
DGATl activity was quantified by counting aliquots of
the upper heptane layer by liquid scintillography.
Using this assay the compounds generally show activity
with IC50 <10mM, preferably < 1 mM. Example 48 showed
an IC50 = 0.12 mM.The ability of the compounds of
formula (I), and their corresponding
pharmaceutically-acceptable acid salts, to inhibit
DGATl may further be demonstrated employing the
following whole cell assays 1) and 2): 1) Measurement
of Triglyceride Synthesis in 3T3 Cells Mouse adipocyte
3T3 cells were cultured to confluency in 6 well plates
in new born calf serum containing media.
Differentiation of the cells was induced by incubating
in medium containing 10% foetal calf serum, 1 mg/mL
insulin, 0.25 mM dexamethasone and 0.5 mM
isobutylmethyl xanthine. After 48 h the cells were
maintained in medium containing 10% 



foetal calf serum and 1 mg/mL insulin for a further
4-6 days. For the experiment, the medium was changed
to serum-free medium and the cells pre-incubated with
compound solubilised in DMSO (final concentration
0.1%) for 30 minutes. De novo lipogenesis was measured
by the addition of 0.25 mM sodium acetate plus 1
mCi/mL l C-sodium acetate to each well for a further 2
h (J. Biol. Chem., 1976, 251, 6462-6464). The cells
were washed in phosphate buffered saline and
solubilised in 1% sodium dodecyl sulfate. An aliquot
was removed for protein determination using a protein
estimation kit (Perbio) based on the method of Lowry
(J. Biol. Chem., 1951, 193, 265-275). The lipids were
extracted into the organic phase using a heptane
:propan-2-ol:water (80:20:2) mixture followed by
aliquots of water and heptane according to the method
of Coleman (Methods in Enzymology, 1992, 209, 98-104).
The organic phase was collected and the solvent
evaporated under a stream of nitrogen. The extracts
solubilised in iso-hexane:acetic acid (99:1) and
lipids separated via normal phase high performance
liquid chromatography (HPLC) using a Lichrospher
diol-5, 4 x 250 mm column and a gradient solvent
system of iso-hexane:acetic acid (99:1) and
iso-hexane:propan-2-ol:acetic acid (85:15:1), flow
rate of 1 mL/minute according to the method of
Silversand and Haux (1997). Incorporation of
radiolabel into the triglyceride fraction was analysed
using a Radiomatic Flo-one Detector (Packard)
connected to the HPLC machine. 2) Measurement of
Triglyceride Synthesis in MCF7 Cells Human mammary
epithelial (MCF7) cells were cultured to confluency in
6 well plates in foetal calf serum containing media.
For the experiment, the medium was changed to
serum-free medium and the cells pre-incubated with
compound solubilised in DMSO (final concentration
0.1%) for 30 minutes. De novo lipogenesis was measured
by the addition of50 mM sodium acetate plus 3 mCi/mL
14C-sodium acetate to each well for a further 3 h (J.
Biol. Chem., 1976, 251, 6462-6464). The cells were
washed in phosphate buffered saline and solubilised in
1% sodium dodecyl sulfate. An aliquot was removed for
protein determination using a protein estimation kit
(Perbio) based on the method of Lowry (J. Biol. Chem.,
1951, 193, 265-275). The lipids were extracted into
the organic phase using a heptane :propan-2-ol: water
(80:20:2) mixture followed by aliquots of water and
heptane according to the method of Coleman (Methods in
Enzymology, 1992, 209, 98-104). The organic phase was
collected and the solvent evaporated under a stream of
nitrogen. The extracts solubilised in
iso-hexane:acetic acid (99:1) and lipids separated via
normal phase high performance liquid chromatography
(HPLC) using a Lichrospher diol-5, 4 x 250 mm column
and a gradient solvent system of iso-hexane: acetic
acid (99:1) and iso-hexane:propan-2-ol:acetic acid
(85:15:1), flow rate of 1 mL/minute according to the
method of Silversand and Haux (J. Chromat. B, 1997,
703, 7-14). Incorporation of radiolabel into the
triglyceride fraction was analysed using a Radiomatic
Flo-one Detector (Packard) connected to the HPLC
machine. In the above other pharmaceutical
composition, process, method, use and medicament
manufacture features, the alternative and preferred
embodiments of the compounds of the invention
described herein also apply. Examples The invention
will now be illustrated by the following Examples in
which, unless stated otherwise: (i) temperatures are
given in degrees Celsius (0C); operations were carried
out at room or ambient temperature, that is, at a
temperature in the range of 18-25 0C and under an
atmosphere of an inert gas such as argon; (ii) organic
solutions were dried over anhydrous magnesium sulfate;
evaporation of solvent was carried out using a rotary
evaporator under reduced pressure (600-4000 Pa; 4.5-30
mmHg) with a bath temperature of up to 60 C; (iii)
chromatography means flash chromatography on silica
gel; where a Biotage cartridge is referred to this
means a cartridge containing KP-SIL(tm) silica, 6OA,
particle size 32-63 mM, supplied by Biotage, a
division of Dyax Corp., 1500 Avon Street
Extended,Charlottesville, VA 22902, USA; (iv) in
general, the course of reactions was followed by TLC
and reaction times are given for illustration only;
(v) yields are given for illustration only and are not
necessarily those which can be obtained by diligent
process development; preparations were repeated if
more material was required; (vi) where given, NMR data
(1H) is in the form of delta values for major
diagnostic protons, given in parts per million (ppm)
relative to tetramethylsilane (TMS), determined at 300
or 400 MHz (unless otherwise stated) using perdeuterio
dimethyl sulfoxide (DMSOd 6) as solvent, unless
otherwise stated; peak multiplicities are shown thus:
s, singlet; d, doublet; dd, doublet of doublets; dt,
doublet of triplets; dm, doublet of multiplets; t,
triplet, q, quartet; m, multiplet; br, broad; (vii)
chemical symbols have their usual meanings; SI units
and symbols are used; (viii) solvent ratios are given
in volume : volume (v/v) terms; (ix) mass spectra (MS)
(loop) were recorded on a Micromass Platform LC
equipped with HP 1100 detector; unless otherwise
stated the mass ion quoted is (MH+); (x) LCMS (liquid
chromatography-mass spectrometry) were recorded on a
system comprising Waters 2790 LC equipped with a
Waters 996 Photodiode array detector and Micromass ZMD
MS, using a Phenomenex(r) Gemini 5u Cl 8 11OA 50x2 mm
column and eluting with a flow rate of 1.1 ml/min with
5% (Water/Acetonitrile (1:1) + 1% formic acid) and a
gradient increasing from 0-95% of acetonitrile over
the first 4 minutes, the balance (95-0%) being water
and where HPLC Retention Times are reported these are
in minutes in this system unless otherwise stated;
unless otherwise stated the mass ion quoted is (MH+);
(xi) where phase separation cartridges are stated then
ISOLUTE Phase Separator 70ml columns, supplied by
Argonaut Technologies, New Road, Hengoed, Mid
Glamorgan, CF82 8AU, United Kingdom, were used; (xii)
where a SiliCycle cartridge is referred to this means
a cartridge containing Ultra Pure Silica Gel particle
size 230-400 mesh, 40 -63 um pore size, supplied by
SiliCycle Chemical Division, 1200 Ave
St-Jean-Baptiste, Suite 114, Quebec City, Quebec, G2E
5E8, CANADA;(xiii) where an Isco Companion is referred
to then a Combiflash companion chromatography
instrument, supplied by ISOC Inc. Address Teledyne
ISOC Inc, 4700 Superior Street, Lincoln, NE 68504,
USA, was used; (xiv) where a microwave is referred to
this means a Biotage Initiator sixty or Smith Creator
microwave, supplied by Biotage, a division of Dyax
Corp., 1500 Avon Street Extended, Charlottesville, VA
22902, USA; (xv) where GCMS is referred to then a Gas
Chromatography -Mass Spectrometry analysis was carried
out on a QP-2010 GC-MS system fitted with an AOC 2Oi
autosampler and controlled by 'GCMS solutions'
software, version 2.0, supplied by Shimadzu, Milton
Keynes, MK12 5RE, UK; the GC column was a DB-5MS of
length 25 m, 0.32 mm i.d. with a film thickness of
0.52 mm supplied by J & W Scientific, Folsom, CA, USA;
(xvi) where a centrifuge is referred to this means a
Genevac EZ-2plus, supplied by Genevac Limited, The
Soveriegn Centre, Farthing Road, Ipswich, IPl 5AP, UK;
(xvii) where chiral chromatography is referred to this
is carried generally out using a 20mm Merck 50mm
Chiralpak AD column, (Chiral Stationary Phase supplied
by Chiral Technologies Europe, Pare d'Innovation, Bd.
Gonthier d'Andernach, 67404 Illkirch 



Cedex, France), using MeCN/2-propanol/AcOH (90/10/0.1)
as eluent, flow rate 80 mL/min, wavelength 300nm,
using a Gilson prep HPLC instrument (200ml heads);
(xviii) melting points were determined using a Buchi
530 apparatus and are uncorrected; (xix) The following
abbreviations may be used below or in the process
section hereinbefore: Et2O or ether diethyl ether DMF
dimethylformamide DCM dichloromethane DME
1,2-dimethoxyethane MeOH methanol EtOH ethanol H2O
water TFA trifluoroacetic acid THF tetrahydrofuran
DMSO dimethylsulfoxide HOBt 1-hydroxybenzotriazoleEDCI
(EDAC) 1-ethyl-3-(3-dimethylaminopropyl)carbodi-imide
hydrochloride DIPEA diisopropylethylamine DEAD diethyl
azodicarboxylate EtOAc ethyl acetate NaHCO3 sodium
bicarbonate / sodium hydrogencarbonate K3PO4 potassium
phosphate PS polymer supported BINAP
2,2'-bis(diphenylphosphino)-l,l'binaphthyl Dppf
1,1'-bis(diphenylphosphino)ferrocene dba
dibenzylidineacetone PS-CDI polymer supported
carbonyldiimidazole CH3CN or MeCN acetonitrile h hour
min minute HATU O-(7-Azabenzotriazol- 1-yl)-N,N,N' ,N'
- tetramethyluronium hexofluorophosphate NaOH sodium
hydroxide AcOH acetic acid DMA dimethyl acetamide
nBuLi n-butyl lithium MgSO4 magnesium sulfate Na2SO4
sodium sulfate CDCl3 deutero chloroform CD3OD
per-deuterated methanol Boc tert-butoxycarbonyl All
compound names were derived using ACD NAME computer
package.Example 1: 5-f(2-Fmorophen g
^aminoViV-(4-morpholin-4-ylphe ylVl,3,4-oxadiazoIe-
2-carboxamide 2-Fluorophenylisothiocyanate (92 mL,
0.75 mmol) was added to a stirred suspension of 2-
hydrazino- -(4-morpholin-4-yl rhenyl)-2-oxoacetamide
(Intermediate 16, 160 mg, 0.6 mmol) in DMF (10 mL) and
stirred at 50 0C until a clear solution was obtained.
PSCarbodiimide (909 mg, 1.2 mmol) was added and the
reaction was heated at 80 C for a further 4 h. The
reaction was filtered and the resin washed with DMF (5
mL). The combined DMF solutions were concentrated in
vacuo and the residue triturated with diethyl ether to
give the title compound as a yellow powder (190 mg,
82%): 1H NMR d 10.83 (IH, s), 10.77 (IH, s), 8.05 (IH,
t), 7.66 (2H, d), 7.30 (2H, m), 6.95 (2H, d),
3.80-3.65 (4H, m), 3.1 1-3.01 (4H, m); MS m/e MH+ 384.
Examples 2-66 The following examples were prepared by
the general procedure of Example 1, using
Intermediates 23 to 28 and commercially available
isothiocyanates.Transgenic Animals for Assessing Drug
Metabolism and Toxicity The present invention relates
to transgenic non-human animals, tissues or cells
derived therefrom and methods of producing them. The
transgenic non-human animals or tissues or cells
derived therefrom provide a system capable of
expressing human proteins responsible for drug
metabolism in place of the homologous endogenous
non-human animal proteins and for the controlled
expression of human genes introduced into the animal
so that the expression of the human genes is regulated
in a manner more closely analogous to that seen in
vivo in humans. The transgenic non-human animals or
tissues or cells derived therefrom are for use,
especially but not exclusively, in assessing
xenobiotic or drug metabolism, toxicity or other
properties or functions of the introduced human
proteins such as metabolism and/or biosynthesis of
endogenous compounds. Background to the Invention A
significant proportion of therapeutic drug candidates
fail to become marketable drugs because of adverse
metabolism or toxicity discovered during clinical
trials. These failures represent a very significant
waste of development expenditure and consequently
there is a need for new technologies that can more
reliably, quickly and economically predict at the
pre-clinical development stage the metabolic and
toxicological characteristics of drug candidates in
man. At present, mostjr.re-clinical metabolic and
toxicity testing of drug candidates relies on
laboratory animals, human and/or mammalian cell lines
and/or tissues in culture. However, none of these
methods is completely reliable in predicting
metabolism or toxicity in a human subject. Metabolic
and toxicological data from animals can differ
significantly from that obtained from a human subject
due to species differences in the biochemical
mechanisms involved. In addition, interpretation of
data derived from in vitro human cell cultures or
isolated human tissue studies can be problematic since
such systems are not available for all organs and
tissues or they fail to retain the same metabolic
characteristics as they possess in vivo. It is known
in the prior art that the metabolism, distribution and
toxicity of most drugs depends on their interactions
with four distinct main classes of proteins:a) Phase-1
drug-metabolising enzymes, such as the cytochromes
P450 which generally add or expose polar groups on the
xenobiotic molecule; b) Phase-2 drug-metabolising
enzymes, such as transferases, in particular the
glucuronyl transferases, glutathione transferases,
sulphonyl transferases and acetyl transferases which
conjugate the polarised xenobiotic molecule to a
hydrophilic group thereby facilitating its subsequent
excretion; c) Drug transporter proteins, such as the
ATP-binding cassette proteins which include the
multi-drug resistance proteins (MDRs) and multi-drug
resistanceassociated proteins (MRPs) and the organic
anion transporting polypeptides (OATPs) which
facilitate the transport of drugs and other xenobiotic
molecules across plasma membranes; d) Transcription
factors, such as the pregnane X receptor (PXR) and the
constitutive androstane receptor (CAR) which regulate
the transcription of genes encoding proteins of the
preceding classes, in particular the cytochromes P450.



Variation between species is known in each of these
protein classes both with respect to the multiplicity
of proteins within each class, the function of the
proteins themselves and with respect to genetic
regulation of their expression. It is known from
WO2004/007708 how to produce non-human transgenic
animals expressing functioning human P450s in which
the functions of endogenous cytochromes P450 have been
annulled by deletion of individual P450 genes or by
deletion of the cytochrome P450 reductase gene
encoding the enzyme on which the function of all
cytochromes P450 depends. However, the described
animal model has limitations in that not only are the
introduced P450s restricted to particular organs or
tissues of the non-human animal but also there is no
provision to regulate expression of the human P450s in
a manner that is analogous to that seen in the human.
One of the prior art models is also limited in that
additional modifications are needed to provide
cytochrome P450 reductase activity to the introduced
human P450s without reactivating endogenous non-human
P450s. A yet further disadvantage resides in the lack
of provision to reproduce human phase-2 metabolism,
thus the system is unable to provide an entire
metabolic profile.It is also known from the prior art
to humanise the induction characteristics of
cytochromes P450 in the mouse by expressing human PXR
(Xie et al, Nature VoI 406, 435-9, 2000) or human CAR
(Zhang et al, Science VoI 298, 422-4, 2002) in a mouse
wherein the mouse PXR gene and/or mouse CAR gene
respectively have been deleted. While such animals
demonstrate induction patterns of endogenous P450s
that reproduce those seen in the human they have
undesirable characteristics because the cytochromes
P450 whose expression is regulated analogously to the
human are still non-human cytochromes P450. A further
disadvantage is that because the PXR or CAR genes
themselves are not regulated as they are in the human
by virtue of the transgene being driven by a
heterologous tissue-specific promoter (albumin
promoter), over-expression of the heterologous gene
can occur which can have the result that a normal
metabolic pathway is bypassed. Moreover, the PXR and
CAR transgenes are derived from a cDNA rather than a
genomic clone, thus the transgenic non-human animals
consequently lack the sequences necessary correctly to
reproduce all the transcriptional and
post-transcriptional regulation of PXR or CAR
expression hence their expression is restricted to the
liver and may not be of a physiological level. In
addition these models do not encode for splice
variants of the human gene. Another drawback of the
PXR/CAR models is that they are unsuitable to combine
with modifications of other genes within one animal
since the humanisation of each gene is achieved by two
independent genomic alterations: (i) knock-out of the
endogenous gene (ii) transgenesis with the human
orthologue under control of the albumin promoter at a
different genomic location. There is therefore a need
for improvements in animal models of human metabolism
that can control expression of the human genes
introduced into the animal so that their expression is
regulated in a manner more closely analogous to that
seen in humans. There is also a need for more aspects
of the human metabolic pathway to be reproduced.
Effective animal models of human metabolism require
not only expression of the relevant human proteins but
also annulment of the functions of the homologous
endogenous proteins. One reason why the present
invention embodies a surprising advance over the prior
art is that many prior art researchers appear to be of
the view that the problem posedby the need for models
of drug metabolism is already solved. For example, Xie
and Evans (2002, DDT7, p509) state that humanising PXR
is "one of the rare examples where replacing a single
transcriptional regulator allows conversion of
speciesspecific gene regulation". Furthermore, it is
evident that workers have turned their attention to
techniques that differ markedly to those that utilise
transgenic animal systems. For example, attempts are
being made to humanise the mouse liver as an organ by
using human hepatocytes, the aim being to obtain a
mouse model for drug metabolism in humans. This work
is labour-intensive though, and in the inventors'
opinion is of dubious relevance to the situation in
reality. The present invention is the first
methodology that takes into account all of the
problems that prior art systems suffer from and that
seeks to resolve these problems in a practical manner.
The inventors have recognised that in order to provide
transgenic non-human animal models with humanised drug
metabolism pathways that overcome the undesirable
features of the animal models described in the prior
art a number of criteria should ideally be satisfied:
a) Regulation of the expression of introduced human
proteins such that patterns of expression in the human
are reproduced; b) Expression of multiple human
proteins so that multiple aspects of human metabolism
are reproduced; c) Annulled expression or function of
multiple endogenous genes so that interference from
non-human metabolic pathways on the functions of
introduced human proteins is significantly reduced. In
the present invention, we provide methods of producing
non-human animal cell and non-human transgenic animals
that incorporate at least some if not all of these
desired qualities. Such non-human animal cell and
non-human transgenic animals possess desirable
characteristics not available in the prior art in that
they can model entire human pathways of xenobiotic
metabolism rather than just individual elements of
pathways and that such models are provided for all
tissues and organs. This is achieved through the
application of technical approaches hitherto not
available in the prior art with respect to obtaining
regulation of transgene expression analogous tothat
seen in human cells through the use of extensive
regulatory DNA sequences and with respect to annulment
of endogenous metabolic pathways through deletion or
gene exchange. A number of relevant human proteins are
expressed in a single animal. Statement of the
Invention According to a first aspect of the invention
there is provided a non-human animal, tissue or cells
derived therefrom incorporating at least one human DNA
sequence encoding at least one transcription factor
under control of a transcription factor promoter and
whose endogenous equivalent genes have been annulled,
the nonhuman animal, tissue or cells derived therefrom
further incorporating at least one or more of the
following further human DNA sequences selected from
the group comprising: (i) a DNA sequence encoding a
phase- 1 drug-metabolising enzyme; (ii) a DNA sequence
encoding a phase-2 drug-metabolising enzyme; and/or
(iii) a DNA sequence encoding a drug transporter
protein; and whose endogenous equivalent gene or genes
have been annulled. Throughout the specification and
the claims which follow, unless the context requires
otherwise, the word "comprise", or variations such as
"comprises" or "comprising" will be understood to
imply the inclusion of a stated integer or group of
integers but not the exclusion of any other integer or
group of integers. Reference herein to "endogenous
equivalent gene" of the non-human animal is intended
to include a gene or genes whose expression product
retains the same, 



similar or identical function as the human counterpart
gene. For example, the human transcription factor gene
known as PXR (NR1I2 nuclear receptor subfamily 1,
group I, member 2), Entrez GenelD: 8856, has a murine
counterpart of the same name whose Entrez GenelD is
18171. The proteins encoded by these genes have an
equivalent function in the organisms from which they
are derived.Generally, the introduced transcription
factor gene, the phase-1 drug-metabolising enzyme
gene, the phase-2 drug-metabolising enzyme gene and/or
the drug transporter protein gene will share a degree
of homology with the endogenous gene with which it is
equivalent. Preferably, the degree of homology will be
greater than 30%, greater than 40%, greater than 50%,
greater than 60%, greater than 70%, greater than 80%,
greater than 90%, or even greater than 95%. In the
case of drug-metabolising enzyme genes, equivalence
between genes can be assessed by a combination of
substrate specificity, mode of regulation (for
example, by transcription factors or exogenous drugs),
sequence homology and tissue distribution. Certain
genes have exact equivalents; examples of such genes
are CYP2E1, CYPlAl, CYP1A2. CYP2B6 and CYP2D are
examples where there is only one gene in the human,
but numerous equivalent genes in the mouse. There are
four CYP2C genes in the human, and numerous equivalent
genes in the mouse. In such circumstances, at least
one, preferably two, three, four, five or more or even
all of the equivalent murine genes are annulled.
CYP3A4 is an example where there is no obvious
orthologue in the mouse, but CYP3A1 1 could be
considered at least one equivalent mouse gene because
of its hepatic expression, mode of regulation and
sequence homology. Reference herein to "annulled" is
intended to include silencing or deletion or rendering
inactive so that the non-human animal's endogenous
equivalent gene is unable to express the gene
product(s), at least not to any level that is
significant to the drug metabolism process. For
instance, the expression level of an annulled gene may
be less than 20%, preferably less than 10%, more
preferably less than 5%, more preferably less than 2%,
even more preferably 1% or less of the wild type
expression level. The expression of an annulled gene
may preferably be decreased to the point at which it
cannot be detected. Partial genomic sequences In the
prior art techniques disclosed to date, researchers
have generated transgenic models that incorporate
human genes into non-human systems, notably the
mouse.However, in devising these systems, little
attention has been paid to retaining the context of
the human gene as it exists in its natural state.
Generally, cDNA sequences have been used in the prior
art rather than respecting the intron/exon structure
of the human gene, or incorporating the human gene in
its entirety, containing both intronic and exonic
sequences. This means that any splice variants that
might naturally be generated, cannot form. Splice
variants are important for a number of reasons. First,
they may have a function. Second, they may have a
dominant negative effect, for example, by binding to
their usual protein partners and altering biological
effects of the protein. Third, they may sequester
ligand. A system that accurately reflects the in vivo
situation therefore preferably mirrors the balance of
splice variants that exist in any biological system.
Using cDNA also means that mRNA levels are
artificially generated and may not reflect the reality
of the natural physiological situation. hi contrast,
the present invention attempts to mirror the in vivo
situation by providing the gene in its entirety where
this is possible. This means that the intron-exon
junctions are retained as in the natural system so
that splicing events can happen exactly as in the
natural situation. Where, perhaps because of the
length of a gene, it is not simple to transpose the
entire gene into a transgenic system, the invention
seeks to use a combination of cDNA and genomic DNA in
its constructs so that important intron-exon
boundaries, where the majority of splicing events
occur, are retained. According to the invention,
therefore, where it is known that the majority of
splice variants occur as a result of splicing
variation within a particular intron, this intron is
preferably incorporated as genomic DNA in the
construct, while less influential intronic sequences
are not retained. This has the result that levels of
functional mRNA and functional protein mirror the
levels that are found in vivo in response to exposure
to a particular drug or drug cocktail. This is what is
ideally required for a physiologically-relevant model.
Accordingly, whilst cDNA sequences may be used, in
preference to these sequences, the invention may use a
combination of cDNA and genomic sequences from the
genethat is to be humanised. For example, in the case
of a transgenic animal expressing the human PXR gene,
due to the large size of more than 35kb of the human
PXR gene, the intron-exon structure between exons 4
and 6 is preferably maintained, since most splice
variants are observed in this genomic region, since it
is located within the ligand-binding domain. This
advantageously retains the sequence where most splice
variants are observed and is conveniently located
within the ligand-binding domain. Another example is
provided by the case of the humanization cassette
preferably used for CYP3A4: this may contain the 13kb
human CYP3A4 promoter, exon 1 and intron 1 as in the
normal genomic constitution and a human cDNA
consisting of exons 2-13. Another example is provided
by the case of the humanization cassette preferably
used for CYP2C9: this may contain the 12kb human
CYP2C9 promoter, a human cDNA of exons 1-4, intron 4
and a cDNA of exons 5-9. Complete genomic sequences
Complete genomic DNA sequences may be used. For
instance, in the case of a transgenic animal
expressing the human CAR gene, the relatively small
size of the human CAR, which comprises roughly 7kb
from exon 2-9, makes it simple to retain the complete
genomic structure in the targeting vector. The
construct should preferably retain the intron-exon
structure between exons 2 and 9. This advantageously
retains the complete genomic structure within the
targeting vector and permits coverage of all splice
variants of human CAR. Preferably, the genomic human
CAR sequence is fused to the translational start site
of the mouse CAR gene. The human CAR sequence then
contains all genomic sequences of exons 1-9. The 5'
and 3'UTRs may be human or may be retained from the
mouse genome. All other parts of the coding sequences
of the mouse CAR gene can be deleted. Transcription
factors Preferably, the human DNA encoding a
transcription factor is selected from the group
comprising the pregnane X receptor (PXR, also known as
the steroid and xenobiotic receptor SXR) and the
constitutive androstane receptor (CAR) or multiples
thereof or a combination thereof. Animals and cells
according to this aspectof the invention are
advantageous for the reasons described in detail
above. For example, recent evidence further supports
the contention that the ligand binding domains of the
murine and human CAR proteins are divergent relative
to other nuclear hormone receptors, resulting in
species-specific differences in xenobiotic responses
(Huang et ah, 2004, Molecular endocrinology
18(10):2402-2408). Results reported in this paper
demonstrate that a single compound can induce opposite
xenobiotic responses via orthologous receptors in
rodents and humans. 



Transgenic mice for human PXR have been created and
are described in the examples included herein. Human
PXR is found to be expressed in both the liver and GI
tract of mice in the predicted manner at levels
equivalent to those of the endogenous mouse gene. In
this way, typical problems faced by conventional
techniques of this type, such as over- or
under-expression are avoided. Furthermore, currently
available humanised PXR models use the albumin
promoter to drive human PXR which has been crossed
into a PXR-null background. Therefore, PXR is
expressed at very high levels in this model and there
is no PXR in any tissue other than the liver. This
severely compromises the use of this model to
understand the role of hPXR in controlling gene
expression in the GI tract or at the blood brain
barrier or, indeed, in any other tissue. In this
model, the PXR protein has also been shown to be
functional as the mice are responsive to compounds
such as rifampicin and TCPOBOP that are known to
induce gene expression via this pathway. Strain
differences between wild type and the humanised mice
have been demonstrated. For example, the humanised
mice are shown to be more responsive to compounds such
as rifampicin, that are known to be more active to
hPXR. Humanised PXR animals thus demonstrated an
altered sensitivity to rifampicin relative to the wild
type. Furthermore, there was clearly greater
background P450 enzyme activity as measured by
16-beta-hydroxylation of testosterone and
7-benzyloxyquinoline demethylation between wild type
and humanised PXR mice. In experiments using the
inducing agent TCPOBOP, the hepatic microsomal
metabolism of testosterone was measured. Again clear
differences between the wildtype and the humanised PXR
animals were observed hi particular, the
7-alphahydroxylation of testosterone was
constitutively higher in the huPXR animals relative to
the wild types. Consistent with the strain differences
in wild type and human PXR, there were marked
differences in the sensitivity of the mouse lines to
induction by TCPOBOP. hi the case of testosterone
16-alpha-hydroxylation, this activity was
significantly induced in wild type animals but not in
humanised PXR animals. Of particular interest was the
observation that the induction of testosterone
16-beta-hydroxylation was much more marked in wild
type than in huPXR animals. Indeed, at a dose of
lmg/kg, induction of testosterone
16-beta-hydroxylation was approximately 6-fold in wild
type animals but only 1.7-fold in the huPXR animals.
This again demonstrates a reduced sensitivity of the
humanised mice relative to controls. Transgenic
animals (such as mice) and cells according to this
aspect of the invention preferably demonstrate the
functional properties described above. For example,
such cells and animals preferably do not display
induction of Cyp2b10 activity in response to
rifampicin. However, such cells and animals do display
an induction effect for CYP3A1 1, not only with
rifampicin but also for TCPOBOP. It will be
appreciated that other human DNA(s) encoding a
transcription factor may also be used in the present
invention providing that they are capable of
regulating a phase-1 drug-metabolising enzyme, a
rhase-2 drug-metabolising enzyme and/or a drug
transporter protein. Examples include PPARs (a, d and
g), NRF2, the Ah receptor, HNFl and HNF4. Preferably,
the human DNA encoding a transcription factor
comprises both the pregnane X receptor (PXR) and the
constitutive androstane receptor (CAR), h this
embodiment of the invention the transgenic animal or
tissue or cells derived therefrom may be considered as
"double-humanised" for these transcription factor
genes. Such double-humanised models are advantageous
over models that only incorporate a single gene
(either PXR or CAR) because many drug metabolising
enzymes or drug transporters possess elements that are
responsive to the binding of both CAR and PXR.
Furthermore, the numbers of PXR-responsive elements
oftendiffer from the numbers of CAR-responsive
elements and so regulation by both transcription
factors is generally important. Consequently, models
that take account of the effects of both factors are
preferable and more closely mirror the physiological
situation in vivo. Mice transgenic for both human PXR
and human CAR have been created and are described in
the examples included herein. Preliminary studies have
been performed on the activity of these transcription
factors in combination, determined by measuring
barbiturate-induced sleeping time. Sleeping time has
been known for many years to be directly proportional
to the hepatic cytochrome P450 activity and this
activity can be at least in part ascribed to the P450
levels in the liver determined by CAR and PXR
function. Whereas wild type mice given a narcotic dose
of pentobarbitone slept for 2 1 minutes, the double
humanised mice for CAR and PXR slept for 34 minutes.
These mice therefore demonstrate a significant
difference to their wild type controls indicating that
the double humanised mouse has a marked difference in
its response to drugs relative to the wild type
animals. Transgenic animals (such as mice) and cells
according to this aspect of the invention preferably
demonstrate the functional properties described above.
For example, cells and animals transgenic for human
PXR preferably do not display induction of Cyp2blO
activity in response to rifampicin, but do display an
induction effect for CYP3Al 1, not only with
rifampicin but also for TCPOBOP. The inventors have
also noted that the capacity of promoters to induce
enzyme expression is different in different tissues.
Accordingly, it is of utmost importance for human
transcription factors to be used rather than
endogenous transcription factors from another animal.
Furthermore, the regulatory sequences of the
transcription factors and the genes that they regulate
should mirror the natural physiological situation as
closely as possible. The use of as many human
transcription factors, human drug metabolising enzymes
and human drug transporters as possible is important
to ensure that this happens. The ratio of protein
levels that are generated by a particular drug are
also of significant importance. For example, the
action of mouse PXR stimulates expressionof different
proteins than the action of human PXR and at different
levels. The levels of a particular drug and its
metabolites depends crucially on which drug
metabolising enzymes and transporters are expressed
and so, again, it is of utmost importance for human
transcription factors to be used rather than
endogenous transcription factors from another animal.
The use of human transcription factors is also
important from a toxicological standpoint. For
example, PXR is naturally regulated by bile acids and
other physiological compounds and toxic conditions
such as biliary necrosis and biliary cholestasis can
result from exposure to a particular drug. It may
therefore be that as a result of differences between
drug metabolism between human and a test animal, a
toxic effect will be noted in that animal that would
not be evident in the human. The regulatory sequences
governing expression of the transcription factor(s)
may preferably be either of human origin, or may
originate from the target animal species e.g. the
mouse. Phase-1 drug-metabolising enzymes Preferably,
the human DNA encoding a phase-1 drug-metabolising
enzyme is selected from the group comprising the
cytochromes P450, including but not limited 



to CYP3A4, CYP2B6, CYP2C9, CYP2C19, CYP2D6, and
CYP2B6. It will be appreciated that other DNAs
encoding a phase-1 drug-metabolising enzyme may also
be included in the present invention, providing that
they are capable of modifying a xenobiotic by adding
or exposing a polar group on the xenobiotic molecule.
The choice of human P450 isoforms for introduction
into P450-humanised nonhuman animals is predominantly
driven by the known relative importance of various
P450 isoforms in metabolism in the relevant tissue.
Thus, for example, to date the single most significant
P450 isoform recognised in the human liver is CYP3A4,
and so CYP3A4 is therefore probably the first human
P450 isoform of choice for P450 humanisation of liver.
The choice of human P450s for the multi-P450-humanised
mouse of the present invention is dictated by the need
of the user, hi this respect it is expected that any
one or more of the following human isoforms will be
preferred: 3A4, 2D6, 2B6, 2C9, 2C19, 1A2, 2C8.
However, it will be appreciated that theisoform(s)
incorporated into the animal cell is/are dependent on
the user's requirement. In this way, the humanised
transgenic animal may be "designed" to investigate the
role of specific isoforms in the metabolic process.
According to the teaching of the invention, single
genes, gene clusters or combinations of single genes
or gene clusters may be replaced. Whole gene clusters
should preferably be replaced where possible, rather
than simply replacing individual genes. This generates
a situation in which the ratios of the expression
levels of genes in any gene cluster are the same as
the ratios in which these genes are expressed in vivo.
This is a phenomenon that has not received attention
in the prior art. The CYP3A and CYP2C clusters are
preferred clusters of phase-1 drug-metabolising
enzymes for replacement according to the present
invention. Either one, or even both of these gene
clusters maybe replaced according to the present
invention. According to the invention, therefore,
partial, or preferably complete cascades of genes that
are implicated in a particular pathway may preferably
be replaced. This ensures that the partial redundancy
of gene function is retained and so, again, the real
physiological situation is mirrored. An example can be
provided by the CYP3A P450 cluster, hi humans, there
are four functional genes in this cluster, that have
overlapping substrate specificity. The CYP3A5 protein
will, for example, metabolise CYP3A4 substrates.
Therefore, if one is attempting to generate a model of
drug metabolism, incorporating the CYP3A5 gene in any
state other than as part of its entire gene cluster is
distancing the generated model from reality. In
contrast, following prior art teachings, were a
researcher to decide that it might be a good idea to
generate an animal transgenic for the CYP3A5 gene, he
would only know to incorporate this gene, and would
not think to incorporate the entire gene cluster of
which it forms a part. Furthermore, using prior art
techniques, it would insert at an arbitrary site and
not in its natural contextual position in the genome.
Worse still, its expression would be under the
direction of a strong promoter specific for the liver.
This strategy would very likely generate a large
amount of CYP3A5 protein in the liver, and because of
the large amounts of protein provided, this protein
would metabolise substrates at a greater rate than
those on which it would act in vivo.For all these
reasons, the method of the invention is advantageous
over systems that have been described previously.
Preferably, the clusters of phase 1 drug metabolising
enzymes that are used for humanisation are the CYP3A
cluster and the CYP2C cluster. hi view of the
redundancy in protein function between the human and
commonly used target transgenic animals such as the
mouse, humanisation for phase 1 drug metabolising
enzymes is preferably performed against a deleted
background in which only some (for example 1, 2, 3, 4
or 5), and preferably none of the target animal phase
1 drug metabolising enzymes are expressed at
significant levels. Phase-2 drug-metabolising enzymes
Preferably, the human DNA encoding a phase-2
drug-metabolising enzyme is selected from the group
comprising the glucuronyl transferases, for instance,
the UGTlA gene or gene cluster, the glutathione
transferases, for instance GST (glutathione
S-transferases), the sulphonyl transferases and the
acetyl transferases. It will be appreciated that other
DNAs encoding a phase-2 drug-metabolising enzyme may
also be included in the present invention providing
that they are capable of conjugating a product of
phase-1 metabolism. Preferably, a cluster of phase 2
drug metabolising enzymes that is used for
humanisation is the UGTlA gene cluster. Drug
transporters Preferably, the human DNA encoding a drug
transporter protein is selected from the group
comprising the ATP-binding cassette proteins which
include but are not limited to the multi-drug
resistance proteins, for instance MDR-I and multi-drug
resistance-associated proteins (MRPs), for example,
MRPl and/or MRP2, or from the organic anion
transporting polypeptides (OATPs). It will be
appreciated that other DNAs encoding a drug
transporter protein may also be included in the
present invention providing that they are capable of
facilitating the transport of drugs and other
xenobiotic molecules across plasma membranes.
Preferably, the multidrug resistance protein is
MDRl.Preferably, the multi-drug resistance-associated
protein is MRP2. Regulatory sequences The present
invention resides in part in the humanisation of
transgenic non-human animal cell, tissue or animals
especially for transcriptional factor(s), wherein the
transcriptional factor transgenes are driven by
transcriptional factor promoters, that is to say they
are "knocked-in" rather than utilising heterologous
albumin/tissue specific promoters. Thus the animals of
the present invention are able to express the human
proteins at not only the appropriate physiological
levels but in all tissues, rather than just the liver
as is known from the prior art. It will be appreciated
that any human DNA sequences include coding sequences
for proteins selected from the group of classes of:
human phase-1 metabolism enzymes; human phase-2
metabolism enzymes; human drug transporters; human
transcription factors, may ideally be operatively
linked to human regulatory DNA sequences. Preferably,
these human DNA sequences of the above-described
transcription factors and other proteins are whole
genes or are DNA constructs comprising regulatory
genes that may either be derived from humans or
animals i cases where the regulatory genes are not of
human origin, the regulatory genes may be derived from
the target animal, for example, the mouse. By
regulatory genes is meant to include any promoter or
enhancer sequences, 5' or 3' UTRs, poly-A termination
sequences or other DNA sequences, that are necessary
for transcription of the gene of interest. Transcripts
used for insertion of human sequences are preferably
terminated by a poly A motif. Heterologous promoters
have generally been used in the prior art, and those
used (such as the albumin promoter) are generally
strong promoters, are ligand independent in their
action and are constitutively switched on. hi normal
development, albumin is only expressed neo-natally.
This divorces the expression of the protein encoded by
the gene from the natural situation in reality, in
that the regulatory signals that direct transcription
of the gene and the subsequent translation 



of the mRNA product are not retained in the transgenic
system. Researchers in the prior art turned to the use
of such promoters for a variety of reasons. Partly, it
wasfelt necessary to do so because the transcription
signals provided by the endogenous promoters were not
deemed to be strong enough. Furthermore, it was
thought necessary to use promoters that had been shown
to be effective in the mouse. In contrast, the
invention preferably incorporates the endogenous
promoter with the human gene so that the fidelity of
wild type human expression is retained,
developmentally, temporally and in a tissue-specific
manner. By "endogenous promoter" is meant the promoter
that naturally directs expression of the gene of
interest. The endogenous promoter may thus be the
endogenous human promoter, or may alternatively be the
promoter that is endogenous to that introduced gene in
the transgenic animal subject. For example, in the
case of transgenic mice, the expression of the human
gene may be directed by the endogenous mouse promoter
for that gene. By incorporation of all of the 5'
upstream sequence that is necessary for promoter
activity, preferably including any enhancers, it has
been found that it is not in fact necessary to use
strong, constitutive promoters; as in the natural
situation, the endogenous promoter, in its entirety,
is perfectly capable of directing expression of the
relevant protein in a physiologically relevant manner.
An example is provided by the CYP3A4 gene, which
possesses strong enhancer elements up to 13kb upstream
of the transcription initiation point. Whilst
incorporation of all this sequence allows the
appropriate mechanism of transcription to occur,
omission of these upstream sequences leads to a system
in which incomplete or insufficient regulatory
sequences are present to allow the fidelity of gene
expression to be retained. One result of using
promoters such as the albumin promoter that were
exclusively used in the prior art is that the effects
of expression of a gene can only be monitored in a
particular tissue - in the case of the albumin
promoter, this is the liver. Prior art workers were
not discouraged by this limitation, because the liver
was generally viewed as being the only important
tissue for studying drug metabolism, and therefore
only expression in the liver was desired. Expression
elsewhere in tissues other than the liver was seen as
artefactual and therefore a hindrance to an effective
model rather than being in any way advantageous.
Another drawback of the prior artsystems based on the
use of the albumen promoter is that for that system to
work, a murine PXR null background is required. This
means that PXR is not expressed anywhere other than
from the transgene in the liver, which has very
wide-ranging effects on drug metabolism; such a mouse
no longer reflects the natural tissue distribution of
a natural mouse. The inventors are of the view that
the liver is not the only important tissue for drug
metabolism. Accordingly, what the prior art workers
perceived as an advantage, i.e. that exclusive
liver-specific expression enabled an accurate
assessment of the real physiological situation, the
inventors see as a distinct disadvantage because other
potentially important tissues are ignored. The
invention allows a global, holistic snapshot to be
obtained of the drug metabolism process. Use of the
endogenous promoter also carries other advantages with
it. In particular, the fidelity of developmental
expression is retained. Whereas prior art systems have
used liver-specific promoters that sponsor liver
expression exclusively, the use of the natural
endogenous promoter ensures that the protein is
expressed in the tissues in which it naturally occurs,
and not only in the adult animal, but also at each
developmental stage. This also carries with it the
advantage that the transgenic animals are more likely
to be viable and thus useful as drug screens and in
the development of downstream crosses. It also allows
the animals to be used to screen for teratogenic
effects of a test compound, as placental expression of
transcription factors and drug metabolising enzymes is
retained. Furthermore, the inventors have also noted
the existence of a potential "repression" effect
whereby a particular drug compound reduces the level
of a particular drug transporter or metabolising
enzyme and so alters the rate or pathway of
disposition. For example, were the levels of human
CYP3A4 to decrease, for example as a result of
repression of mouse PXR rather than the conventional
human transcription factor partner, then an
alternative pathway of disposition may be exaggerated.
This would give a misleading impression of the enzyme
levels that are induced by a particular drug in an
organism. It would also give a misleading impression
of the rate and type of metabolism that would operate
in the human on exposure to that particular drug.The
inventors have also noted that the duration of induced
expression by a particular drug is of great
importance. For example, some drugs that are
candidates for use in humans may not be metabolised
efficiently in the mouse. This means that such a drug
remains present at a systemically high concentration
for a significant period. This means that
transcription factors such as PXR will remain
activated for this period, being constantly activated
for this period. Associated levels of drug
metabolising enzymes, drug transporters and other such
enzymes will as a result also be highly expressed
during the entire period that the drug remains in the
animal. This clearly is misleading and in contrast to
the equivalent situation in the human where the
metabolism of the drug may be significantly more
efficient. Using the human promoter rather than the
mouse promoter may be preferable to drive the
expression of transcription factors, phase 1 drug
metabolising enzymes, phase 2 drug metabolising
enzymes, and/or drug transporters, as it allows the
idiosyncrasies of the human expression system to be
retained. Again using the example of the mouse CYP3A
genes, these have a different number of PXR and CAR
response elements to the number that is present in the
human CYP3A4 gene. Were the equivalent mouse promoter
to be used, then the response to transcriptional
activation of PXR by exposure of the animal to drug
would be correspondingly different to the response
that is evident in a human system. It is also true
that in many cases, the benefit of using the human
promoter is that a true mouse orthologue does not
exist. This would then lead to greater or lesser
production of the drug metabolising protein in
response to a particular drug, so potentially
exaggerating or diminishing the role of that protein
in the metabolism of that drug. For example, in a
particular mouse system known in the prior art, it may
be that because of inappropriately high levels of
expression of CYP3A4, driven by inappropriate an
promoter, the tested drug is metabolised too quickly
for any potentially beneficial effect to be evident.
This is of course misleading. In contrast, using the
natural human promoter means that, following this
example, the appropriate amount of CYP3A4 would be
produced in response to drug activation, and
furthermore, would be produced in the correct tissue.
The natural physiological response to a particular
drug will then be mimicked, in terms of the amount
ofCYP3A4 that is produced, not only in the liver, but
also, say, in the gastro-intestinal tract. If the drug
is in fact a substrate for CYP3A4, then it will be
metabolised at a rate and in a manner that mirrors the
situation in the human. In contrast, a prior art
method that uses an albumin promoter to direct
expression of inappropriately large amounts of CYP3A4
will distort the role of this protein and give
misleading results. For instance, the drug might in
fact only be a weak substrate for CYP3A4, but will
nevertheless be metabolised aggressively if high
amounts of the protein are present. As a result, the
human protein is produced in the correct place at the
correct time. 



This imparts a realism to the model that is simply not
possessed in the prior art systems. Preferred
constructs hi some circumstances, the target gene and
the human incorporated gene may share a leader
sequence. This may be achieved by retaining at least
one intron in the construct, which usually results in
a better expression. This strategy also ensures that
the gene product will be guided to the right
intracellular location. The human leader sequence
might be able to fulfil that function as well, but it
is often safer to use the mouse leader instead. For
instance, in the case of MRP2, the "leader sequence"
of the mouse protein, which is encoded by exon 1, may
be retained. The human cDNA without sequences from
exon 1 is then introduced into exon 2 of the mouse
genomic sequence. The original splice sites for mouse
intron 1 will be retained, so that this construct
encodes a fusion protein of amino acids from mouse
exon 1 and human exons 2-32. This construct ensures a
high level of expression and also that the MRP2 is
guided to its correct location, the plasma membrane.
hi other cases, the incorporated human gene may be
brought under control of the promoter of the
appropriate target animal gene. For example, in the
case of MDRl, the cDNA of human MDRl may be fused to
the translational start site of the corresponding
mouse genes (Mdrla or Mdrlb). hi the example of PXR, a
hybrid of human PXR cDNA and genomic sequences may be
fused to the translational start site of the mouse PXR
gene, whereby the mouse Start-ATG is retained, hi the
case ofCAR, the human sequence may be fused to the
translational start site of the mouse CAR gene.
Transgenic animals hi preferred embodiments of the
present invention as described above and below, the
transgenic non-human animal and tissues or cells
derived therefrom is preferably a mouse but may be
another mammalian species, for example another rodent,
for instance a rat, hamster or a guinea pig, or
another species such as a monkey, pig, rabbit, or a
canine or feline, or an ungulate species such as
ovine, caprine, equine, bovine, or a non-mammalian
animal species. More preferably, the transgenic
nonhuman animal or mammal and tissues or cells are
derived from a rodent, more preferably, a mouse.
Although the use of transgenic animals poses questions
of an ethical nature, the benefit to man from studies
of the types described herein is considered vastly to
outweigh any suffering that might be imposed in the
creation and testing of transgenic animals. As will be
evident to those of skill in the art, drug therapies
require animal testing before clinical trials can
commence in humans and under current regulations and
with currently available model systems, animal testing
cannot be dispensed with. Any new drug must be tested
on at least two different species of live mammal, one
of which must be a large non-rodent. Experts consider
that new classes of drugs now in development that act
in very specific ways in the body may lead to more
animals being used in future years, and to the use of
more primates. For example, as science seeks to tackle
the neurological diseases afflicting a 'greying
population', it is considered that we will need a
steady supply of monkeys on which to test the safety
and effectiveness of the next-generation pills.
Accordingly, the benefit to man from transgenic models
such as those described herein is not in any limited
to mice, or to rodents generally, but encompasses
other mammals including primates. The specific way in
which these novel drugs will work means that primates
may be the only animals suitable for experimentation
because their brain architecture is very similar to
our own.The invention aims to reduce the extent of
attrition in drug discovery. Whenever a drug fails at
a late stage in testing, all of the animal experiments
will in a sense have been wasted. Stopping drugs
failing therefore saves test animals' lives.
Therefore, although the present invention relates to
transgenic animals, the use of such animals should
reduce the number of animals that must be used in drug
testing programmes. An advantage of the present
invention is that it avoids problems of species
divergence between the human and other mammals that
have conventionally been used as test models. One
example is provided by the family of peroxisome
proliferator activated receptors (PPARs), to which
various drugs were in the past developed as
hypolipidaemia agents. The development of these drugs
was stopped, as they were identified in mouse models
to be epigenetic carcinogens. It eventually turned out
that that the difference in toxicity between species
could be attributed to differences in levels of PPARa
in the liver. The phenomenon apparent in the mouse
does not occur in humans, because of lower levels of
PPARa protein that are present in the liver. There are
very clear advantages to models that exhibit bonafide
levels of protein expression that reflect those
present in the human body. Preferably, the human DNA
sequences are each independently linked to human or
non-human animal regulatory DNA sequences (e.g. the
endogenous human or nonhuman promoter). This linkage
is distinct from the prior art and provides the
advantage of improvement over prior art models as this
further advances the mirroring of an in vivo human
situation. A particular advantage of the humanised
transgenic animals, cells and tissues, of the present
invention is that they combine the benefits of normal
experimental animal models with those of human cell or
tissue culture in a single system. This system or
humanised transgenic animal will provide the
pharmaceutical industry with an improved alternative
for use in all pre-clinical metabolism, toxicity and
drug disposition studies. CeUs Another aspect of the
invention relates to cells, modified so as to possess
properties according to any one of the above-described
aspects of the invention. Hepatocytesand neuronal
cells are preferred cell types according to the
present invention. The cells may be animal cells,
including mammalian cells, such as non-human cells or
rodent cells, more specifically, mouse cells. Cells
according to this aspect of the invention may be
created from transgenic animals according to the
invention using standard techniques, as will be clear
to the skilled reader, imbued with knowledge of the
present invention. Suitable methods are described in
many standard laboratory manuals, such as Davis et
al., Basic Methods in Molecular Biology (1986);
Sambrook Molecular Cloning; A Laboratory Manual, Third
Edition (2000); Ausubel et al., 1991 [supra]; Spector,
Goldman & Leinwald, 1998). In one aspect, such cells
may be non-human animal cells, such as mouse cells,
generated according to any one of the above-described
aspects of the invention. One preferred method of
generating such cells is to cross a humanised mouse,
as described above, with SV40 immortalised mouse (for
example, the immorta-mouse (Taconix). Cells may
subsequently be isolated from such animals according
to well known techniques in the art. hi contrast to
prior art transgenic systems, which used the albumin
promoter that is only active in the liver and thus
only able to generate hepatocytes, cells from
transgenic animals generated according to the present
invention may be of a diverse selection of different
cell types, including cells of significant importance
to pharmacokinetics analyses, such as hepatocytes and 



neuronal cells. Stem cells isolated from transgenic
animals according to the invention, with properties as
described above are also useful aspects of the present
invention. Such cells may be pluripotent, or partially
differentiated. Stem cells may be adult stem cells or
embryonic stem cells. More generally, stem cells
employed may be from a post-embryonic developmental
stage e.g. foetal, neonatal, juvenile, or adult. Stem
cells isolated in this manner may be used to generate
specific types of cells such as hepatocytes and
neuronal cells. Such cells also form an aspect of the
present invention.Preferred selections of replaced
genes According to a further aspect of the invention,
there is provided a non-human animal, tissue or cells
derived therefrom incorporating: (i) at least one
human DNA sequence encoding a transcription factor;
and (ii) at least one human DNA sequence encoding a
drug transporter protein; and whose endogenous
equivalent genes have been annulled. The inventors are
of the view that in the case of models of drug
metabolism, it is important to generate animals that
are not just transgenic for particular drug
metabolising enzymes, but also to incorporate in these
models, proteins that are transporters of drugs i.e.
drug transporter proteins. For example, many compounds
that activate PXR, the nuclear transcription factor,
are also substrates for MDRl and are thus transported
out of cells by this protein. Therefore, in order to
create a faithful model of the in vivo situation,
animals must preferably be transgenic for drug
transporter proteins, otherwise a misleading
impression will be obtained of the intracellular
effects of any particular concentration of drug. Of
the drug transporter proteins, MDRl is preferred, hi
the case of prior art transgenic mice models, of
course, the redundancy of drug transporters that is
generated by the presence of both mdrla and mdrlb can
generate misleading results and so preferably, both
these mouse genes should be knocked out and replaced
with the human mdrl gene. The expression of genes
encoding drug transporter proteins such as MDRl is
also activated by the PXR-based signalling system.
Accordingly, because the expression of the phase I,
phase II and drug transporter genes is linked by PXR,
in addition to the fact that the products of these
genes have varied effects on the levels and metabolism
of drugs and their metabolites, the integrity of
co-ordinated regulation that is maintained according
to the present invention is extremely advantageous,
particularly when compared to prior art systems. In
addition, MDR is expressed at a significant degree in
the gastro-intestinal (GI) tract and in the
environment of the blood-brain barrier. Since both the
GI tract andthe blood brain barrier are significant
sources of drug transport into the blood stream, the
presence of physiologically-relevant MDR expression
levels imparts an important aspect of the drug
metabolism process to the drug model and in
demonstrating pharmacological activity. The presence
of MDR in the GI tract, for example, can render
orally-delivered drug not bioavailable. MDR is very
important for drug transport both in an out of the
brain. MDR also transports drugs from somatic cells in
the liver into the bile. Other preferred combinations
of drug metabolism genes are listed as follows.
According to a further aspect of the invention, there
is provided a non-human animal, tissue or cells
derived therefrom incorporating: (i) at least one
human DNA sequence encoding a transcription factor;
and (ii) at least one human DNA sequence encoding a
phase-1 drugmetabolising enzyme; and/or (iii) at least
one human DNA sequence encoding a drug transporter
protein; and whose endogenous equivalent genes have
been annulled. According to a further aspect of the
invention, there is provided a non-human animal,
tissue or cells derived therefrom incorporating: (i)
at least one human DNA sequence encoding a
transcription factor; and (ii) at least one human DNA
sequence encoding a phase-2 drugmetabolising enzyme;
and/or (iii) at least one human DNA sequence encoding
a drug transporter protein; and whose endogenous
equivalent genes have been annulled. According to a
further aspect of the invention, there is provided a
non-human animal, tissue or cells derived therefrom
incorporating: (i) at least one human DNA sequence
encoding a transcription factor;(ii) at least one
human DNA sequence encoding a phase-1 drugmetabolising
enzyme; (iii) at least one human DNA sequence encoding
a phase-2 drugmetabolising enzyme; and (iv) at least
one human DNA sequence encoding a drug transporter
protein; and whose endogenous equivalent genes have
been annulled. Preferably, this aspect includes any
one or more of the features hereinbefore described.
According to a yet further aspect of the invention
there is provided a non-human animal, tissue or cells
derived therefrom incorporating human DNA sequences
encoding a PXR and a CAR transcription factor and at
least one human DNA sequence encoding a phase-1
drug-metabolising enzyme and at least one human DNA
sequence encoding a phase-2 drug-metabolising enzyme
and at least one human DNA sequence encoding a drug
transporter protein, wherein the non-human animal,
tissue or cells from which the endogenous equivalent
genes have been annulled. According to a yet further
aspect of the invention there is provided a non-human
animal, tissue or cells derived therefrom
incorporating: (i) a human DNA sequence encoding a PXR
and/or a CAR transcription factor; (ii) a human DNA
sequence encoding the CYP3A4 enzyme; and (iii) a human
DNA sequence encoding the MDRl protein. This aspect of
the invention is of particular utility in that the
CYP3A4 enzyme is of particular importance in the GI
tract and therefore an animal humanised for this
isoform will be of importance in investigating the
role of drug metabolism in drug bioavailability in the
gut. In addition, as set out above, the MDRl protein
is known to be expressed at the blood-brain barrier
and when incorporated into the abovedescribed
humanised mouse will provide a truly representative
scenario of the uptake of drugs/xenobiotics into and
out of the brain in man. According a yet further
aspect of the invention there is provided a non-human
animal, tissue or cells derived therefrom
incorporating: (i) a human DNA sequence encoding a PXR
and/or a CAR transcription factor; (ii) a human DNA
sequence encoding the CYP3A4 enzyme; (iii) a human DNA
sequence encoding the UGTlA enzyme; and 



(iv) a human DNA sequence encoding the MDRl protein.
Other preferred combinations include combinations of a
PXR and/or a CAR transcription factor, a human DNA
sequence encoding the MDRl protein and one or more of:
CYP2A9, the CYP3A-cluster, the CYP2C-cluster and UGT
or the UGTOcluster. Methods for introducing
replacement genes According to a further aspect of the
invention there is provided a method of introducing at
least one functional human transcription factor, at
least one phase- 1 drug metabolising enzyme, at least
one phase-2 drug-metabolising enzyme and at least one
drug transporter protein into non-human cell(s) whose
own endogenous equivalent genes expressing the
aforesaid proteins have been rendered inactive, the
method comprising introducing DNAs encoding said human
transcription factor, phase- 1 and 2 drug metabolising
enzyme and drug transporter protein such that said
human expression products remain functional where the
cell's own endogenous genes are rendered inactive.
Constructs of any one of the above-described aspects
of the invention may be used. Preferably, endogenous
non-human genes whose protein products are analogous
to the protein products of the introduced human DNA
sequences are deleted. This can be done preferably
either by direct targeting with their human
counterparts or byflanking these genes or gene
clusters with recognition sites and subsequent
recombinase-mediated deletion. According to the
present invention, genes that are inserted into the
transgenic model are preferably inserted at the point
in the genome where the endogenous equivalent gene or
gene cluster naturally occurs. This has the advantage
that the context of the gene locus is retained which
means that the fidelity of transcription from this
site is as close as possible to the level of
transcription that occurs in the wild type system.
Furthermore, according to the invention, the
endogenous equivalent gene or genes to those that are
inserted into the transgenic system have been
annulled. "Annulled" is meant to include silencing or
deletion or rendering inactive so that the non-human
animal's endogenous equivalent gene is unable to
express the gene product(s). A preferable way in which
to annul the expression of the endogenous equivalent
gene or genes and simultaneously to insert the
replacement gene at the point at which it naturally
occurs is by the process of homologous recombination,
described above. According to this methodology,
homology arms of sequence complementary to sites in
the target genome flank the insertion sequence and
these are used to direct insertion of the desired
human gene or genes. For example, in the case of MDRl,
the drug transporter protein, different animal species
have different MDRl isotypes and expression profiles.
The mouse has two genes encoding active drug
transporters (MDRIa and MDRIb), whose tissue
expression is mutually exclusive, hi contrast, MDRl is
the only functioning drug transporter of the two MDR
genes present in the human (MDRl and MDR3). When
creating a mouse transgenic for MDR, therefore, MDRl
should preferably replace both the endogenous MDR
genes, MDRIa and MDRIb. Another example can be
provided by the case of CYP2D6, where there are nine
genes in the mouse, corresponding to only one
functional gene in humans. Replacement of the mouse
gene cluster with the human gene is relatively simple
though, since the latter spans less than around 40kb
of genomic sequence. DNA sequences may be deleted by,
for example, Cre/lox-mediated deletions. This type of
deletion is suitable for deleting of large fragments
of DNA (200kb to severalmegabases). The method has
been described in the following papers ( Li ZW, Stark
G, Gotz J, Rulicke T, Gschwind M, Huber G, Muller U,
Weissmann C. Generation of mice with a 200-kb amyloid
precursor protein gene deletion by Cre
recombinasemediated site-specific recombination in
embryonic stem cells Proc Natl Acad Sci U S A. 1996
Jun ll;93(12):6158-62. Erratum in: Proc Natl Acad Sci
U S A 1996 Oct 15;93(21):12052 and in Su H, Wang X,
Bradley A. Nested chromosomal deletions induced with
retroviral vectors in mice. Nat Genet. 2000 Jan;
24(l):92-5). Cre/lox-mediated insertions of large
fragments may also be used to insert the human DNA
sequences by a method described in Call LM, Moore CS,
Stetten G, Gearhart JD. A cre-lox recombination system
for the targeted integration of circular yeast
artificial chromosomes into embryonic stem cells. Hum
MoI Genet. 2000 JuI 22;9(12):1745-51. Preferably, the
non-human transgenic animal is humanised for a drug
transporter protein by the hitherto undisclosed
"knock-in" approach, as shown in the schematic
representation of accompanying Figures 1, 2 and 3.
Preferably, the non-human transgenic animal of the
present invention is humanised for both PXR and CAR
alone or in combination, more preferably in
combination. Preferably, the human genes are at least
partially conserved within a construct. Preferably, in
the case of a transgenic animal expressing the human
PXR gene, the PXR construct retains the intron-exon
structure between exons 4 and 6. This advantageously
retains the sequence where most splice variants are
observed and is conveniently located within the
ligand-binding domain. The preferred human PXR
sequence therefore contains the cDNA of exons 1-4, the
genomic sequences of intron 4, exon 5 and intron 5 and
the cDNA for exons 6-9. It will be appreciated that
alternative splice products between these exons, which
might account for proteins with distinct
ligand-binding capacity, will be covered by the
constructs of the present invention.Preferably, the
CAR construct retains the intron-exon structure
between exons 2 and 9. This advantageously retains
complete genomic structure within the targeting vector
and permits coverage of all splice variants of human
CAR. Other preferred constructs are described above.
hi one embodiment of the invention the transgenic
animals are produced de novo so as to include all the
aforementioned features by methods wherein, for
example, cre/lox mediated deletion of large fragments
of DNA (200kb to several megabase) are achieved (Li
ZW, et al. Generation of mice with a 200-kb amyloid
precursor protein gene deletion by Cre
recombinase-mediated site-specific recombination in
embryonic stem cells Proc Natl Acad Sci U S A. 1996
Jun ll;93(12):6158-62. Erratum in: Proc Natl Acad Sci
U S A 1996 Oct 15;93(21):12052 and in Su H et al
Nested chromosomal deletions induced with retroviral
vectors in mice. Nat Genet. 2000 Jan;24(l):92-5), and
where cre/lox-mediated insertions of large fragments
are achieved as described in Call et al. A cre-lox
recombination system for the targeted integration of
circular yeast artificial chromosomes into embryonic
stem cells. Hum MoI Genet. 2000 JuI 22;9(12):1745-51.
In another embodiment of the invention the transgenic
non-human animal of the present invention is produced
by crossing. For example, the animal of WO2004/007708
might be crossed with those transgenic animals that
have been humanised with PXR and /or CAR and include
further modifications with respect to phase-2 drug
metabolising enzymes and drug transporter protein in
either transgenic strain of the non-human animal. hi a
further embodiment of the invention the transgenic
non-human animal is produced de novo so as to include
all of the aforementioned features, by the methods as
hereinafter disclosed. 



It will be appreciated that ideally all of the
introduced human DNAs are substantially under the
control of human promoters.Model systems
Advantageously, the present invention provides a
non-human transgenic animal that mimics the human
mechanisms of metabolism, disposition or toxicity of
drugs or other xenobiotic compounds on a non-human
animal cell by introducing into a nonhuman animal cell
one or more human DNA sequences comprising coding and
regulatory sequences necessary to reproduce the
regulation and function of one or more proteins
responsible for human metabolism, disposition or
toxicity of drugs or other xenobiotic compounds where
the said non-human animal cell has undergone deletion
of endogenous genes encoding proteins whose functions
are analogous to those encoded by the introduced human
DNA sequences so that the non-human animal cell can be
used as a model system for determining the metabolism,
disposition or toxicity of drugs or other xenobiotic
compounds in a homologous human cell. It is possible,
according to the invention, to "personalise" a
particular transgenic system to suit a phenomenon that
is worthy of investigation. For example, CYP3A4 gene
expression levels may vary as much as 60 times between
individuals, and in any individual may also vary over
time. This is partly because of inherent genetic
differences, but more importantly due to variability
in exposure to drugs, toxins, food products and other
environmental variables. The system is an adaptive
response system which will only keep high enzyme
levels for as long as they are needed. Any other
implementation would be wasteful. This means that it
is not generally appropriate, in any test system,
merely to test the effect of a particular drug
concentration at one level of CYP3A4. The effects of
the drug must ideally be assessed at high CYP3A4
levels and also at low CYP3A4 levels so that response
is tested in both a high and a low P450 environment.
Of course, systems according to the prior art, using
the albumin promoter, simply cannot reflect the real
situation found in vivo. Another example is provided
by the CYP2D6 protein, which plays a major role in the
metabolism of neuroleptic drugs (e.g. anti-depressants
and drugs used for treatment of schizophrenia), and is
thus of significant importance. Pharmaceutical
companiesare reluctant to back a drug that is
metabolised by CYP2D6 and therefore need to know as
soon as possible during development of any drug,
whether or not it has a CYP2D6 liability. This gene
shows variation between individuals, and in fact
expression is absent in around 6% of Caucasian
individuals. It would be of immense benefit to be able
to study the metabolism of drugs, particularly of
anti-depressants, in environments of both high and low
CYP2D6 levels. These advantages also allow
carcinogenicity testing to be performed as well as the
acute pharmacological tests described above. For
example, according to the invention, P450 levels,
either as single genes or a multiple genes and
preferably as clusters of genes, may be raised to
artificially high levels in order to test for
potentially carcinogenic effects of metabolites. At
physiologically normal levels, the effects of such
metabolites might not be evident. The marked species
difference in carcinogenicity of compounds between
rodents and man result in the main from the different
rates of generation of toxic or mutagenic metabolites,
along with other differences in pharmacokinetics and
distribution. The ability to increase gene levels in
entire clusters is important as it retains the
substrate crosstalk between the different proteins
expressed by the genes in the cluster. Bespoke systems
of this type may also be exploited to investigate
disease. An example is provided by Gilbert syndrome, a
phenomenon caused by a polymorphism in the UGTlAl gene
implicated in drug metabolism. According to the
invention, a transgenic model animal may incorporate
the polymorphism-containing gene in order to allow
this syndrome to be evaluated. According to a yet
further aspect of the invention there is provided a
host cell transfected with a nucleic acid construct(s)
according to any one of the previous aspects of the
invention. The cell type is preferably of human or
non-human mammalian origin but may also be of other
animal, plant, yeast or bacterial origin. According to
a yet further aspect of the invention, there is
provided a transgenic nonhuman animal in which the
cells of the non-human animal express the protein(s)
encoded by the nucleic acid construct(s) according to
any one of the previous aspects of the invention. The
transgenic animal is preferably a mouse, because of
currentlyavailable technology, but may be another
mammalian species, for example another rodent, for
instance a rat or a guinea pig, or another species
such as rabbit, pig, or a canine or feline, or an
ungulate species such as ovine, equine, bovine, or a
nonmammalian animal species. hi embodiments of the
invention relating to the preparation of a transgenic
host cell or a transgenic non-human animal comprising
the use of a nucleic acid construct as previously
described, the cell or non-human animal may be
subjected to further transgenesis, in which the
transgenesis is the introduction of an additional gene
or genes or protein-encoding nucleic acid sequence or
sequences. The transgenesis may be transient or stable
transfection of a cell or a cell line, an episomal
expression system in a cell or a cell line, or
preparation of a transgenic non-human animal by
pronuclear microinjection, through recombination
events in non-embryonic stem (ES) cells, random
transgenesis in non-human embryonic stems (ES) cells
or by transfection of a cell whose nucleus is to be
used as a donor nucleus in a nuclear transfer cloning
procedure. Methods of preparing a transgenic cell or
cell line, or a transgenic non-human animal, in which
the method comprises transient or stable transfection
of a cell or a cell line, expression of an episomal
expression system in a cell or cell line, or
pronuclear microinjection, recombination events in ES
cells, or other cell line or by transfection of a cell
line which may be differentiated down different
developmental pathways and whose nucleus is to be used
as the donor for nuclear transfer; wherein expression
of an additional nucleic acid sequence or construct is
used to screen for transfection or transgenesis in
accordance with the previous aspects of the invention.
Examples include use of selectable markers conferring
resistance to antibiotics added to the growth medium
of cells, for instance neomycin resistance marker
conferring resistance to G418. Further examples
involve detection using nucleic acid sequences that
are of complementary sequence and which will hybridise
with, or a component of, the nucleic acid sequence in
accordance with the previous aspects of the invention.
Examples would include Southern blot analysis,
northern blot analysis and PCR.Non-human animal cell
or transgenic non-human animals produced by the method
of the invention can be used as model systems for
determining the metabolism of drugs or other
xenobiotic compounds in a human. According to a yet
further aspect of the invention there is provided use
of a transgenic animal, tissues and/or cells derived
therefrom as hereinbefore described that have been
modified to contain and express DNA encoding at least
one functional human transcription factor, at least
one phase-1 drug metabolising enzyme, at least one
phase-2 drug-metabolising enzyme and at least one drug
transporter protein so as to investigate xenobiotic
metabolism or toxicity in said a transgenic animal,
tissues 



and/or cells derived therefrom or other properties or
functions of the introduced human proteins such as
metabolism and/or biosynthesis of endogenous
compounds. The system of the present invention allows
function and regulation of human mechanisms of
xenobiotic metabolism, disposition and toxicity to be
studied in any tissue or cell type, for instance
gastrointestinal tract, blood-brain barrier, liver,
kidney in a single animal, tissue or cell derived
therefrom. The system of the present invention may be
applied to study effects of human metabolism,
disposition or toxicity on anti-tumour effects of a
drug in an animal xenograft experiment by expressing
humanised metabolic pathways in a non-human grafted
tumour cell line and/or in the host animal. Reporters
The present invention also, advantageously provides
non-human animal cells and transgenic non-human
animals incorporating introduced reporter genes so
that such cells or animals can be used to determine
indications of pathways of metabolism of drugs or
other xenobiotic compounds in a human cell by
convenient assay of the products of reporter gene
expression. Where reporter genes have been
incorporated in non-human animal cell or transgenic
non-human animals produced by the method of the
invention (see below), the cells or animals can be
used to determine regulation of genes and also give
indications of the likely mechanism and metabolism of
drugs or other xenobiotic compounds in anhomologous
human cell by assaying expression of the reporter gene
DNA sequence. The cells or animals can also be used to
give indications of the extent of metabolism of drugs
or other xenobiotic compounds. For example, analysis
of the distribution of reporter gene expression within
any particular tissue allows the extent of induction
of gene expression to be monitored in response to a
particular drug compound. According to a further
aspect of the invention there is provided a non-human
animal, tissue or cells derived therefrom
incorporating a promoter linked transcriptionally to a
human DNA sequence encoding: (i) a transcription
factor; and (ii) a DNA sequence encoding a phase- 1
drug-metabolising enzyme; and/or (iii) a DNA sequence
encoding a phase-2 drug-metabolising enzyme; and/or
(iv) a DNA sequence encoding a drug transporter
protein. The promoter of the transcription factor
and/or phase 1 and/or phase 2 drugmetabolising enzyme
and/or drug transporter protein may thus be linked to
a reporter which allows monitoring for the relative
regulation of at least one enzyme involved in
drug/xenobiotic disposition. Such an embodiment
advantageously allows not only for relative regulation
of the enzymes but regulation in both a
tissue-specific manner in the transgenic animal or in
the whole animal itself in a non-invasive manner as
well as the extent and potency of gene induction.
Reporters may be linked to the promoters of two or
more of (i), (ii), (iii) or (iv) listed above.
Reporter genes are nucleic acid sequences encoding
directly or indirectly assayable proteins. They are
used to replace other coding regions whose protein
products are unsuitable or not amenable to the assay
envisaged. Suitable reporter genes that are known in
the art and may be used in the present invention are
selected from those genes encoding proteins including
but not limited to: chloramphenicolacetyltransferase,
b-galactosidase, b-glucuronidase, luciferase,
beta-galactosidase,green fluorescent protein, secreted
alkaline phosphatase (SEAP), major urinary protein
(MUP) or human chorionic gonadotrophin (hCG). It will
be understood that the above list of suitable reporter
genes is not exhaustive or exclusive and is not
intended to limit the scope of the application. The
skilled artisan may select another reporter system
which will equally be applicable to the present
invention. According to the invention, the promoters
that are preferred targets for linkage to reporter
genes are PXR, CAR, CYP3A4, CYP2C9, CYP2C19, CYP2B6,
CYP2D6, UGTlA, MRP2 and MDRl. Animals, tissues and
cells according to these aspects of the invention
allow very useful elements of the process of gene
regulation in drug metabolism to be elucidated. For
example, although PXR is known to be of great
significance in the transcriptional control of the
CYP3A4 gene, there are likely to be other important
active mechanisms. Exposing a CYP3A4 reporter animal
or cell to a drug compound in either a humanised PXR
or a PXR null background would be useful in exploring
other ways of regulating CYP3A4 than by way of PXR.
Another case of interest would be to expose an mdrl
reporter animal or cell to a drug compound in both a
humanised PXR and PXR null background to detect
aspects of mdrl expression that are independent of PXR
regulation. Accordingly, animals, tissues and cells
according to this aspect of the invention may comprise
a promoter linked transcriptionally to a human DNA
sequence encoding a phase-1 drug-metabolising enzyme;
a DNA sequence encoding a phase-2 drugmetabolising
enzyme; and/or a DNA sequence encoding a drug
transporter protein in a null background for PXR, CAR
or any other transcription factor. By "null
background" is meant that the gene or genes have been
annulled, according to the definition provided above.
Such animals, cells, or tissues might be compared
under similar conditions (for example, in the presence
and absence of a drug or drugs) to in a humanised PXR
or CAR background. Accordingly, animals, tissues and
cells according to this aspect of the invention may
comprise a promoter linked transcriptionally to a
human DNA sequence encoding a phase- 1
drug-metabolising enzyme; a DNA sequence encoding a
phase-2 drug-metabolising enzyme; and/or aDNA sequence
encoding a drug transporter protein in a humanised
background for a transcription factor. Such a
transcription factor may be PXR alone, CAR alone, PXR
and CAR or any other single transcription factor or
combination of transcription factors described herein.
By "linked transcriptionally" is meant that the
activity of the promoter dictates the expression level
of the reporter protein. Preferably, a reporter gene
is fased to the translational start site of the
corresponding human gene whose promoter is to be
investigated. In the case of the CYP3A4, CYP2C9 and
CYP2C19 promoters, the transcript of the reporter gene
may not be terminated by a polyA motif, but the
constructs are designed such that the endogenous polyA
motif is potentially used. These constructs are
therefore dependent on a correct splicing of the exons
3' to the reporter (see Figure 12). In the cases of
CYP2D6 and CYP2B6, the transcript of the reporter gene
is preferably terminated by a polyA motif linked to
the reporter gene with a synthetic intron (see Figure
13). In case of MDRl, the transcript of the reporter
gene is preferably terminated by a polyA motif without
an additional intron (see Figure 14). According to a
further aspect of the invention there is provided a
non-human animal, tissue or cells derived therefrom
incorporating at least one human DNA sequence encoding
at least one transcription factor under control of a
transcription factor promoter and whose endogenous
equivalent genes have optionally been annulled, the
non-human animal, tissue or cells further
incorporating a promoter linked transcriptionally to a
human DNA sequence encoding: 



(i) a DNA sequence encoding a phase-1
drug-metabolising enzyme; and/or (ii) a DNA sequence
encoding a phase-2 drug-metabolising enzyme; and/or
(iii) a DNA sequence encoding a drug transporter
protein.The non-human animal, and tissues or cells of
this aspect of the invention may incorporate a
promoter linked transcriptionally to a DNA sequence
encoding a phase- 1 drug-metabolising enzyme and a DNA
sequence encoding a phase-2 drugmetabolising enzyme.
The non-human animal, and tissues or cells may
incorporate a promoter linked transcriptionally to a
DNA sequence encoding a phase-1 drugmetabolising
enzyme and a DNA sequence encoding a drug transporter
protein. The non-human animal, and tissues or cells
may incorporate a promoter linked transcriptionally to
a DNA sequence encoding a phase-2 drug-metabolising
enzyme and a DNA sequence encoding a drug transporter
protein. Examples of suitable phase- 1
drug-metabolising enzymes, phase-2 drug-metabolising
enzymes and drug transporter proteins are described
herein. Li another aspect, for example, the promoter
activity of the mdrl gene may be investigated. In this
scenario, animals, tissues and cells may comprise a
promoter linked transcriptionally to a human DNA
sequence encoding a transcription factor, a promoter
linked transcriptionally to a human DNA sequence
encoding a phase- 1 drug-metabolising enzyme; and/or a
promoter linked transcriptionally to a DNA sequence
encoding a phase-2 drug-metabolising enzyme in a
humanised or null background for mdrl. According to
this aspect of the invention there is provided a
non-human animal, tissue or cells derived therefrom
incorporating at least one human DNA sequence encoding
at least one drug transporter protein under control of
a drug transporter promoter and whose endogenous
equivalent genes have been annulled, the nonhuman
animal, tissue or cells further incorporating a
promoter linked transcriptionally to a human DNA
sequence encoding: (i) a DNA sequence encoding a
transcription factor; and/or (ii) a DNA sequence
encoding a phase- 1 drug-metabolising enzyme; and/or
(iii) a DNA sequence encoding a phase-2
drug-metabolising enzyme.The non-human animal, and
tissues or cells of this aspect of the invention may
incorporate a promoter linked transcriptionally to a
DNA sequence encoding a phase- 1 drug-metabolising
enzyme and a DNA sequence encoding a phase-2
drugmetabolising enzyme. The non-human animal, and
tissues or cells may incorporate a promoter linked
transcriptionally to a DNA sequence encoding a phase-
1 drugmetabolising enzyme and a DNA sequence encoding
a transcription factor. The nonhuman animal, and
tissues or cells may incorporate a promoter linked
transcriptionally to a DNA sequence encoding a phase-2
drug-metabolising enzyme and a DNA sequence encoding a
transcription factor. Examples of suitable phase- 1
drug-metabolising enzymes, phase-2 drug-metabolising
enzymes and transcription factor proteins are
described herein. According to a yet further aspect of
the invention, there is provided a nucleic acid
construct comprising a targeting vector substantially
as depicted in Figure 2, Figure 3, Figure 12, Figure
13 and/or Figure 14. Preferably, the construct further
includes for the humanisation and corresponding
knock-out of at least one phase- 1 drug metabolising
enzyme, at least one phase-2 drug-metabolising enzyme
and at least one drug transporter protein in either
the same construct or further independent constructs.
CeUs hi another aspect of the invention, an animal
cell is produced by any one of the above-described
aspects of the invention, hi preferred aspects, at
least one human regulatory DNA sequence associated
with the gene encoding a protein responsible for
determining the human metabolism, disposition,
distribution or toxicity of drugs or other xenobiotic
compounds is operatively linked to a DNA sequence
whose expression can conveniently be measured by assay
of transcription or translation products to produce a
reporter gene DNA sequence which is introduced into
the nonhuman animal cell. This embodiment provides
linkage with one or more reporter sequences such as
human chorionic gonadotrophin (hCG).Assays The
animals, tissues and cells of the present invention
may be used to determine how a drug compound is
metabolised by a human. In particular, it is possible
to examine whether a drug compound modulates the
activity or expression levels of a transcription
factor, a drug metabolising enzyme or a drug
transporter protein. It is possible to examine the
ratio of the levels of activation or expression of a
transcription factor, a drug metabolising enzyme or a
drug transporter protein induced by a drug compound.
It is possible to examine whether a drug compound
influences the disposition or distribution of a
transcription factor, a drug metabolising enzyme or a
drug transporter protein within the tissues of the
body. It is possible to examine whether a drug
compound influences the duration of expression of a
transcription factor, a drug metabolising enzyme or a
drug transporter protein. It is possible to measure a
phenotypic change in the animal, such as a
physiological effect. Such a physiological effect may
be, for example, a disease condition (such as biliary
necrosis) or a toxic side-effect. It is possible to
examine the rate of metabolism of a drug compound. The
rate of metabolism may be determined by measuring the
toxicity or activity mediated by the administration of
the compound, measuring the half-life of the compound,
or measuring the level of a drug metabolising enzyme.
For example, the rate of metabolism of the compound
may be measured as the rate of formation of the
oxidized product or the formation of a subsequent
product generated from the oxidized intermediate.
Alternatively, the rate of metabolism may be
represented as the half-life or rate of disappearance
of the initial compound or as the change in toxicity
or activity of the initial compound or a metabolite
generated from the initial compound. The half-life may
be measured by determining the amount of the drug
compound present in samples taken at various time
points. The amount of the drug compound may be
quantified using standard methods such as
high-performance liquid chromatography, mass
spectrometry, western blot analysis using compound
specific antibodies, or any other appropriate
method.It is also possible to examine whether a drug
compound is metabolised to a toxic or carcinogenic
metabolite, for example, by measuring its covalent
binding to tissues, proteins or DNA or by measuring
glutathione depletion. Preferably, measurements of the
type described above are performed at more than 1, 3,
5, 10 or more time points after administration of the
drug compound. Accordingly, further aspects of the
invention relate to screening methods that are
provided to determine the effect of a drug compound on
the activity or expression level of a transcription
factor, a drug metabolising enzyme or a drug
transporter protein. Such methods involve
administering a drug compound to a transgenic animal
according to any one of the aspects of the invention
described above, or a tissue or cell derived
therefrom. 



The screening step may involve measuring the induction
of a gene coding for a transcription factor, a drug
metabolising enzyme or a drug transporter protein. The
screening step may involve measuring the level of
expression of a transcription factor, a drug
metabolising enzyme or a drug transporter protein or
the duration of such expression. The screening step
may involve measuring the distribution of expression
of a transcription factor, a drug metabolising enzyme
or a drug transporter protein. The assay can be
performed in the presence and absence of the drug
compound to ascertain differences in distribution,
metabolism and toxicity. The effects of the drug
compound in the presence and absence of a particular
gene or genes can be ascertained by evaluating the
effects of the drug compound on different transgenic
animals, cells or tissues. For example, the effects of
the drug compound could be evaluated between an animal
with a null background and an animal humanised for the
gene or genes of interest (e.g. PXR, CAR, MDRl, a
phase I metabolising enzyme or a phase 2 metabolising
enzyme). More than one drug compound may be
administered. For example, a drug compound is
determined to activate the CAR transcription factor if
the compound mediates induction of the CAR gene. A CAR
receptor inverse agonist such as clotrimazole can also
administered to an animal expressing the human CAR
receptor as a control.Assays according to further
aspects of the invention may provide a screening
method for determining whether the metabolism of a
first drug compound is modulated by a second drug
compound. This method involves administering the first
compound in the presence and absence of the second
compound to a transgenic animal according to any one
of the above-described aspects of the invention, or a
tissue or cell derived therefrom, and monitoring for a
phenotypic effect. Alternatively, as above, the
screening step may involve measuring the induction of
a gene, the level, duration or distribution of
expression, of a transcription factor, a drug
metabolising enzyme or a drug transporter protein. The
second compound is determined to modulate the
metabolism of the first compound if the second
compound effects a change in any one of these tested
factors. For example, a physiological effect may be
assayed by measuring the toxicity or activity mediated
by the administration of the first compound or
measuring the half-life of the first drug compound. Li
this manner, assays may be used to facilitate the
identification of analogs of a drug compound that have
reduced or undetectable ability to activate or induce
expression of a particular protein, and thus are
expected to have fewer side-effects or a longer
half-life in vivo. The invention will now be described
by way of example only with reference to the following
figures wherein: Figure 1 shows a schematic
representation of humanisation and knock out of
PXR/CAR; Figure 2 shows a schematic representation of
a composite cDNA with genomic sequences for the PXR
humanisation strategy; Figure 3 shows a schematic
representation of a composite cDNA with genomic
sequences for the CAR humanisation strategy; Figure 4
shows mouse mdrla targeting vector; Figure 5 shows
mouse mdrlb targeting vector; Figure 6 shows construct
for MRP2 humanisation; Figure 7 shows targeting
strategy for PXR humanisation;Figure 8 shows targeting
strategy for CAR humanisation; Figure 9 shows strategy
for CYP3A4 humanisation; Figure 10 shows strategy for
CYP2C9 humanisation; Figure 11 shows overall strategy
for cluster exchange; Figure 12 shows overall strategy
for reporter constructs; Figure 13 shows reporter
project strategy for CYP2D6 and CYP2B6; Figure 14
shows reporter project strategy for MDRl ; Figure 15
shows an example of a PXR typing PCR; Figure 16 shows
Taqman typing of wild type and transgenic mice. All
probes and primers used were pre-optimised TaqMan"
Genomic Assay kits, which were purchased from Applied
Biosystems. All assays used were inventoried by
Applied Biosystems. Shown are the results from TaqMan
analysis of liver (A, B) and small intestine (C, D) of
nine wild-type and four hPXR mice, using assays
specific for the mouse PXR mRNA transcript (A, C) or
the human PXR mRNA transcript (B, D); Figure 17 shows
RT-PCR of huPXR transcripts in transgenic mice; Figure
18 shows Western blotting of PXR protein from wild
type and hPXR mice. Proteins from the livers of
treated wild-type and huPXR mice were probed with an
antibody specific for the PXR protein. The standard
(+ve) was a his-tagged murine PXR; Figure 19 shows
Western blotting of Cyp3a and Cyp2b induction by
rifampicin. Microsomal proteins from the livers of
rifampicin treated wild-type and huPXR mice were
probed with antibodies for the Cyp 3al l protein (top
panel) and Cyp 2b 10 (bottom panel); Figure 20 shows
enzyme activity assays of Cyp3a and Cyp2blO induction
by rifampicin (lOOmg/kg). Shown are the results from
enzyme activity assays on liver microsomes using
activity of pentoxyresorufln-O-deethylation (PROD)
which is attributed to expression level of Cyp 2b 10
and the activity of 7-benzyloxyquinoline (BQ) which is
attributed to expression level of Cyp 3a;Figure 2 1
shows enzyme activity assays in liver microsomes
following induction by rifampicin (3mg/kg and lOmg/kg)
- 7-benzyloxyquinoline. Shown are the results from
enzyme activity assays on liver microsomes using the
activity 7- benzyloxyquinoline; Figure 22 shows enzyme
activity assays in liver microsomes following
induction by rifampicin (3mg/kg and 10mg/kg) -
6-beta-hydroxylation of testosterone (p<0.01); Figure
23 shows enzyme activity assays in liver microsomes
following induction by rifampicin (3mg/kg and 10mg/kg)
- 16-beta-hydroxylation of testosterone (p<0.05);
Figure 24 shows enzyme activity assays in liver
microsomes following induction by TCPOBOB (0.3mg/kg
and 1.0mg/kg) - 7-alrha-hydroxylation of testosterone
which was constitutively higher in the huPXR animals
relative to the wild types; Figure 25 shows enzyme
activity assays in liver microsomes following
induction by TCPOBOB (0.3mg/kg and l.Omg/kg) -
6-beta-hydroxylation of testosterone; Figure 26 shows
enzyme activity assays in liver microsomes following
induction by TCPOBOB (0.3mg/kg and 1.Omg/kg) -
16-alrha-hydroxylation of testosterone. These
demonstrate that this activity was significantly
induced in wild type animals (p<0.05) but not in huPXR
animals; Figure 27 shows enzyme activity assays in
liver microsomes following induction by TCPOBOB
(0.3mg/kg and l.Omg/kg) - 16-beta-hydroxylation of
testosterone. These demonstrate that this activity was
much more marked in wild type than in huPXR animals;
Figure 28 shows PCR confirmation in two double
homozygous PXR/CAR humanised mice that the murine PXR
gene has been exchanged for the human counterpart. 



Examples Example 1: The Humanised PXR/CAR Mouse The
method provides for the humanisation of mice for PXR
and CAR alone or as a double humanised form for each
of the genes (see Figure 1). We have combined these
different humanisations by a step-wise transformation
of embryo stem cells (EScells) rather than by
conventional breeding and thus are able to generate
PXR/CAR double humanised ES cells, which are usable
for subsequent modifications with human DNA sequence
encoding a phase-1 or 2 drug-metabolising enzyme human
DNA sequences encoding a drag transporter protein. The
application of PhiC3 1 recombination sites enabled us
to knock out both genes by crossing the humanised
animal to a Phi3 1 deleter strain. In contrast to
existing models, we utilise a "knock-in" approach to
replace the endogenous genes by their human
orthologues (Figures 2 and 3). Therefore the PXR and
CAR genes will be kept under their normal genomic
context and expression levels and transcript
distribution is advantageously physiologically
regulated or controlled. As a result of this, the
model of the present invention will resemble the human
situation more closely than prior art attempts.
Additionally, genomic structures of human genes are at
least partially conserved within the construct of the
present invention. In the example of PXR, we have used
a composite construct of cDNA and genomic sequences
(see Figure 2). Due to the large size of more than
35kb of the human PXR gene, we kept the intron-exon
structure solely between 4 and 6, since most splice
variants are observed in this genomic region since it
is located within the ligand-binding domain. The
relatively small size of the human CAR, which
comprises roughly 7kb from exon 2-9, enabled us to
retain the complete genomic structure in our targeting
vector (Figure 3). The ES cells comprising humanised
PXR and/or CAR can be further modified with human
genes that regulate drag metabolising enzymes (phase1
and 2) and/or drag transporter proteins. It will be
possible to cross the animals cells with humanised
PXR/CAR with the HRN mouse below or to create a de
novo non-human transgenic animal with all of the
aforementioned criteria. Example 2: The HRN Mouse All
P450s require reducing electrons supplied by the
enzyme cytochrome P450 reductase (CPR). Deletion of
CPR therefore simultaneously inactivates all P450s.
While CPR deletion is lethal in the embryo, HRN(tm)
mice use a developmentally regulated conditional CPR
deletion targeted to post-natal liver cells. HRN(tm)
micetherefore survive to adulthood and can breed while
nevertheless completely lacking hepatic P450-mediated
metabolism (Henderson CJ et al. J Biol Chem.
278:13480-6, 2003). They therefore provide a suitable
background on which to express human P450 activities
in order to achieve P450 humanisation. Transgenic
Mouse Production An adenoviral vector may be used to
introduce the human P450/CPR combination to HRN(tm)
cells. Alternatively, germ line transgenic animals
incorporating the same transgenes can be produced.
This is achieved by first generating transgenic mice
incorporating the selected CYP3A4/CPR humanisation
transgenes and then crossbreeding these with HRN(tm)
mice to produce CYP3A4-humanised animals. Production
of CYP3A4/CPR transgenic mice is achieved by using
targeted transfection of embryonic stem cells and
subsequent blastocyst injection. Crossbreeding of
CYP3A4/CPR transgenics with HRN(tm) to produce P450-
humanised animals may be used for the production of
multi-P450-humanised mice. Alternatively, embryonic
stem cells may be produced where the CPR gene is
flanked by loxP sites and where expression sequences
for targeted human P450(s) and CPR or for human
P450-CPR fusion protein(s) have been introduced.
Animals derived from such embryonic stem cells may
then be crossbred with various animal strains in which
ere recombinase is expressed under the control of
different promoters to produce offspring
P450-humanised in different tissues or under different
induction conditions, depending on the tissue
specificity or inducibility of the promoter
controlling ere recombinase expression. Humanisation
Strategies In order to establish the optimal method of
expressing functional human P450 activities in HRN(tm)
cells, experimental transgenes encoding cytosolic
fusion proteins, targeted fusion proteins, targeted
CPR with separate cytosolic P450s are compared and
evaluated. In each case, the ability of the P450 to
interact with the CPR component is determined by
expressing these alternatives in appropriate
cellculture systems and then testing them in vivo by
adenovirus transfection of HRN(tm) mice. Example 3:
Humanization projects Type 1: Expression of human cDNA
from the corresponding mouse promoter Projects: MDRl
-humanization Methods: The targeting vectors are
constructed with standard molecular cloning
procedures. These vectors are designed in such a way,
that the cDNA of human MDRl is fused to the
translational start site of the corresponding mouse
genes (Mdrla and Mdrlb). The Mdrl a targeting vector
carries an FRT-flanked hygromycin resistance cassette,
the Mdrlb targeting vector an F3-flanked neomycin
resistance cassette. Li both cases the transcripts are
terminated by a polyA motif, hi case of Mdrla the
targeting event removes the 3'part of exon2, in case
of Mdrlb the 3'part of exon2 to exon4 are deleted. See
Figures 4 and 5. hi two consecutive rounds of standard
electroporation in C57BL/6N mouse ES cells both mouse
genes are modified due to homologous recombination.
Clones from each round of transfection are selected
with G418 and hygromycin, respectively, and positive
clones are identified by Southerm blot analysis.
Selected clones are expanded, injected into .
c-blastocysts and transferred into foster mothers
according to standard operation procedures. Litters
from these fosters are visually inspected and
chimerism is determined by hair colour. Highly
chimeric animals are used for further breeding in a
C57BL/6N genetic background. Selection markers are
removed in vivo by crossing to an FLP-deleter
strain.Type 2: Expression of a fusion of mouse gene
and human cDNA from the corresponding mouse promoter
Projects: MRP2-humanization Methods: The targeting
vector is constructed with standard molecular cloning
procedures. The vector is designed in such a way, that
the "Leader sequence" of the mouse protein, which is
encoded by exonl, will be retained. The human cDNA
without sequences from exonl is introduced into exon2.
The original splice sites for mouse intronl will be
retained, so that this construct potentially encodes a
fusion protein of amino acids from mouse exonl and
human exon2-32. The transcript is terminated by a
polyA motif. The targeting vector carries an
FRT-flanked neomycin resistance cassette (see Figure
6). The targeting vector is transfected by standard
electroporation into C57BL/6N mouse ES cells. Clones
are selected with G418 and positive clones are
identified by Southerm blot analysis. Selected clones
are expanded, injected into BALBcblastocysts and
transferred into foster mothers according to standard
operation procedures. Litters from these fosters are
visually inspected and chimerism is 



determined by hair colour. Highly chimeric animals are
used for further breeding in a C57BL/6N genetic
background. Selection markers are removed in vivo by
crossing to an FLP-deleter strain. Type 3: Expression
of a hybrid of human cDNA and genomic sequences from
the corresponding mouse promoter Projects: PXR
humanization Methods: The targeting vector is
constructed with standard molecular cloning
procedures. The vector is designed in such a way, that
a hybrid of human PXR cDNA and genomic sequences is
fused to the translational start site of the mouse PXR
gene, whereby the mouse Start-ATG is retained. The
human PXR sequence contains thecDNA of exonl-4,
genomic sequences of intron4, exon5 and intron5 and
cDNA of exon6-9. The transcript is terminated by a
polyA motif. The targeting vector carries an
FRT-flanked hygromycin resistance cassette and a
splice acceptor polyA motif 3' to the selection
cassette. Furthermore, att sites have been inserted
into mouse intronl and 3' to the splice acceptor polyA
motif, which allow the generation of a PXR knock out
by removal of the intermediate sequences with the
site-specific Phi-C3 1 recombinase (see Figure 7). The
targeting vector is transfected by standard
electroporation into C57BL/6N mouse ES cells. Clones
are selected with hygromycin and positive clones are
identified by Southerm blot analysis. Selected clones
are expanded, injected into BALBcblastocysts and
transferred into foster mothers according to standard
operation procedures. Litters from these fosters are
visually inspected and chimerism is determined by hair
colour. Highly chimeric animals are used for further
breeding in a C57BL/6N genetic background. Selection
markers are removed in vivo by crossing to an
FLP-deleter strain. Confirmation that the murine PXR
gene has been exchanged for the human counterpart
Humanised mice for PXR have been generated using the
above strategy and are phenotypically normal following
visual inspection. They have been typed using PCR (see
Figure 15). The mice live to at least 3 months age.
Examples include male "30643": DOB 12.12.2004.
Remained alive at 19.04.05. Female "30792": DOB
19.12.04. Remained alive at 19.04.05. These mice can
be successfully bred: D 30643 x 30792 set up at 0
1.02.2004 D Litter born 22.02.2005 - 6 pups - weaned
30.03.2005 D Litter born at 06.04.2005 - 7 pups -to be
weaned Further typing has been performed using
Taqman(r) analysis (see Figure 16). This analysis
clearly demonstrated the presence of a murine PXR
transcript only in thewild type animals and the
presence of the human transcript only in the
transgenic mouse lines demonstrated that gene exchange
had taken place and that the gene construct was being
actively transcribed in the correct tissues. RT-PCR
was then performed to confirm the presence of a
full-length human PXR transcript in the humanised mice
(see Figure 17). This analysis demonstrated the
presence of two transcripts of size 1.3 and 1.1
kilo-bases, indicating that the entire humanised PXR
gene had been transcribed. The size of the fragments
obtained indicated that the correct, as well as
alternative spliced variants were present. Sequence
analysis of the full length transcript confirmed that
an open reading frame for the entire PXR mRNA had been
produced. The presence of PXR was subsequently
confirmed by Western blot analysis using an antibody
raised against the murine PXR. Demonstration that the
human PXR was functional In order to demonstrate that
the human PXR protein was functional, mice were
challenged with PXR-activating compounds including
pregnenolone-16a carbonitrile (PCN) and rifampicin
(Rif). Dosing solutions were prepared on the day of
administration by adding corn oil to the requisite
quantity of test substance and stirring to obtain a
solution or fine suspension. The concentration of PCN
was lOmg/ml and Rif 2.5mg/ml of supplied chemical,
without any correction for purity. Records of
preparation were retained. Control animals were
administered vehicle (corn oil) daily by
intraperitoneal injection. The volume of vehicle and
solutions of inducing agents administered was 10ml/kg
bodyweight. This route of administration was chosen
for consistency with previously published work.
Animals received 4 daily doses and were killed
approximately 24 hours after the last dose.
Quantification of Cyp3all, Cyp2blO and PXR protein in
liver microsomes of all mice samples was carried out
by SDS-PAGE and Western blotting. To detect murine and
human PXR protein, an antibody (RF8) was employed. For
the identification ofCyp3a and Cyp2b, anti-cyp2b
antibodies were used, (CH32 and CH4, respectively).
Results are shown in Figure 18. These data
demonstrated a protein of the correct molecular weight
identified in both the wild type mice and the
humanised PXR mice. The molecular weights of the two
proteins were shown to be the same, which is
consistent with the calculated molecular weight from
the predicted amino acid sequence, hi addition, it was
interesting to note that the level of expression of
PXR between the murine and humanised animals was very
similar, consistent with the fact that expression is
driven off the same promoter. Analysis for the PXR
inducible proteins in the cytochrome P450 Cyp3a gene
family demonstrated a marked induction in the
humanised PXR mouse (see Figure 19). Interestingly,
the cytochrome P450 Cyp2blO was not markedly induced
by this treatment, demonstrating that the induction
was via the PXR protein and not by the alternative
transcription factor, constitutive androstane receptor
(CAR). In this experiment, Cyp3al 1 was also induced
by rifampicin in wild type animals. Although
rifampicin is reported to exhibit species differences
in its ability to interact with PXR, the fact that no
differences were observed here could be accounted for
by the high dose of compound used. Enzyme activity
assays Using enzyme activity assays on liver
microsomes, we were able to confirm the Western blot
results. The activity in
pentoxyresorufin-O-deethylation (PROD) is attributed
to expression level of Cyp 2b10 and the activity of
7-benzyloxyquinoline (BQ) is attributed to expression
level of Cyp 3a. The enzyme activity data for Cyp3a
and Cyp2b induction by rifampicin are shown in Figure
20. Induction study in huPXR mice using low doses of
rifampicin and TCPOBOP hi order to demonstrate strain
differences between wild type and the huPXR mouse,
mice were challenged with low doses of rifampicin or
TCPOBOP. These compounds were chosen because
rifampicin has been reported to be a more efficient
inducer of human PXR than murine transcription factor,
and TCPOBOP is reportedto be a more efficient inducer
of cytochrome P450 gene expression in the mouse than
in human systems. The study consisted of 3 animals per
group. Control groups consisted of mice treated with
either corn oil daily for 4 days or mice administered
a single injection of corn oil. The treated mice were
dosed with inducing agents as detailed in Table 3.1.
Table 3.1: - Experimental design for the induction
study in huPXR mice using low 



doses ofrifampicin and TCPOBOP PXR activity was
determined by measuring the metabolism of a number of
cytochrome P450 substrates which are metabolised to
different extents by different cytochrome P450
enzymes. The following assays were performed:
7-benzyloxyquinoline (BQ) activity was determined in
liver microsomes.  Testosterone hydroxylase activity
was determined in liver microsomes (LMS HPLC-006).
The specific activities of these reactions was
expressed per mg protein as determined using the Lowry
assay (LMS Spec-0001).In the first experiment,
7-benzyloxyquinoline was taken as substrate. In the
rifampicin treated animals, in the first instance,
there was clearly a difference between the background
CYP3A enzyme activity between wild type and humanised
PXR mice (Figure 21). Li addition, although this
enzyme activity was not inducible by rifampicin, there
was a marked difference in enzyme activity between the
wild type and humanised PXR animals at a dose of 3
mg/kg. Li subsequent experiments, testosterone
hydroxylation was measured in liver microsome
fractions from wild type and huPXR mice. It was
interesting to note that at a dose of 10 mg/kg there
was no induction of 6-beta- hydroxylation of
testosterone in wild type animals whereas there was a
significant induction in the human PXR animals,
demonstrating an altered sensitivity of these mice to
rifampicin relative to the wild type (Figure 22).
There was a similar finding for the measurement of the
16-beta-hydroxylation of testosterone which, similar
to the 7-benzyloxyquinoline demethylation, exhibited
higher activity in controls (Figure 23). Again, this
activity was induced in the huPXR animals but not in
the wild type. Indeed, the activity was approximately
3- fold in the huPXR mice. There was a similar finding
in the 2-alpha-hydroxylation of testosterone. In
addition, the induction of Cyp3all by rifampicin
demonstrates that the huPXR is functionally active in
the huPXR mice. In experiments using the inducing
agent TCPOBOP the hepatic microsomal metabolism of
testosterone was also measured. Again clear
differences between the wild type and the huPXR
animals were observed. In particular, the
7-alphahydroxylation of testosterone was
constitutively higher in the huPXR animals relative to
the wild types (Figure 24). The 6-beta-hydroxylation
of testosterone was inducible in both strains of
mouse. Although there were no significant differences
between the wild type and huPXR mice, this does
demonstrate again that the human PXR is active (Figure
25). Consistent with the strain differences in wild
type and human PXR, there were marked differences in
the sensitivity of the mouse lines to induction by
TCPOBOP.In the case of testosterone
16-alpha-hydroxylation, this activity was
significantly induced in wild type animals but not in
huPXR animals, and of particular interest was the
observation that the induction of testosterone
16-beta-hydroxylation was much more marked in wild
type than in huPXR animals (see Figures 26 and 27
respectively). Indeed, at a dose of lmg/kg, induction
of testosterone 16-betahydroxylation was approximately
6-fold in wild type animals but only 1.7-fold in the
huPXR animals. This again demonstrates a reduced
sensitivity of the humanised mice relative to
controls. This is the first report of a mouse model
where the human PXR gene has been exchanged for the
endogenous murine protein. The advantages of such a
model relative to other PXR humanised mice lie in the
fact that:-  The construct used allows the studies to
be undertaken to understand the role of alternative
splicing of PXR in controlling its level of
expression.  Use of the endogenous mouse promoter PXR
is expressed in all tissues in a similar fashion to
those of the endogenous gene.  The level of PXR
expression seems to be very similar to the endogenous
gene, therefore problems with potential over/under
expression are reduced.  The currently available
humanised PXR models use the albumin promoter to drive
human PXR which has been crossed into a PXR null
background. Therefore, PXR is expressed at very high
levels in this model and there is no PXR in any tissue
other than the liver. This severely compromises the
use of this model to understand the role of hPXR in
controlling gene expression in the GI tract or at the
blood brain barrier or, indeed, in any other tissue.
Humanised PXR mice have a number of utilities. For
example, such mice can be used to understand the role
of human PXR in the control of gene expression in any
tissue in the mouse. They can also be used to evaluate
whether drugs in development or environmental
chemicals have the capacity to modulate human PXR
functions in a manner which may be beneficial or
deleterious. The model also allows studies into
understanding the role of human PXR in mediating the
potential toxic effects of drugs or chemicals which
may result from perturbations in, for example, bile
acidhomeostasis and therefore their relevance to man.
The model can also be used to evaluate chemicals that
may be either antagonistic or agonistic to this
signalling pathway. Type 4: Expression of a human
genomic sequence from the corresponding mouse promoter
Projects: CAR humanization Methods: The targeting
vector is constructed with standard molecular cloning
procedures. The vector is designed in such a way, that
the genomic human CAR sequence is fused to the
translational start site of the mouse CAR gene. The
human CAR sequence contains all genomic sequences of
exons 1-9, except the 5' and 3'UTRs, which are
retained from the mouse genome. AU other parts of the
coding sequences of the mouse CAR gene will be
deleted. The transcript is terminated by a polyA
motif. The targeting vector carries an FRT-flanked
neomycin resistance cassette. Furthermore, art sites
have been inserted into human intron2 and 3' to the
selection marker, which allow the generation of a CAR
knock out by removal of the intermediate sequences
with the site-specific Phi-C31 recombinase (see Figure
8). The targeting vector is transfected by standard
electroporation into PXR humanized C57BL/6N mouse ES
cells. Clones are selected with hygromycin and
positive clones are identified by Southern blot
analysis. Selected clones are expanded, injected into
.&4Zi?c-blastocysts and transferred into foster
mothers according to standard operating procedures.
Litters from these fosters are visually inspected and
chimerism is determined by hair colour. Highly
chimeric animals are used for further breeding in a
C57BL/6N genetic background. Selection markers are
removed in vivo by crossing to an FLP-deleter strain.
The targeting vector is transfected by standard
electroporation into C57BL/6N mouse ES cells. Clones
are selected with hygromycin and positive clones are
identified by Southerm blot analysis. Selected clones
are expanded, injected into BALBcblastocysts and
transferred into foster mothers according to standard
operationprocedures. Litters from these fosters are
visually inspected and chimerism is determined by hair
colour. Highly chimeric animals are used for further
breeding in a C57BL/6N genetic background. Selection
markers are removed in vivo by crossing to an
FLP-deleter strain. 



PCR confirmation in two double homozygous PXR/CAR
humanised mice that the murine PXR gene has been
exchanged for the human counterpart Humanised mice for
PXR and CAR were generated using mice which contained
humanised PXR and crossing these into mice which
contained humanised CAR to produce mice containing
both humanised PXR and humanised CAR. The mice are
phenotypically normal following visual inspection.
They have been typed using PCR (see Figure 28) and are
homozygously humanised for PXR and CAR. Examples
include mice designated "42749" and "42752".
Pentobarbitone sleeping test In this experiment, the
activity of these transcription factors in combination
was determined by measuring the barbiturate induced
sleeping time. Sleeping time has been known for many
years to be directly proportional to the hepatic
cytochrome P450 activity and this activity can be at
least in part ascribed to the P450 levels in the liver
determined by CAR and PXR function. Mice were given a
single intraperitoneal dose of Narcoren (sodium
pentobarbitone; purchased via a Veterinary Consultant;
distributed by Merial GmbH, Germany) at 25mg/kg of
body weight. The time taken for the mice to lose, and
subsequently to regain, their righting reflex was
measured. Results are given in Table 4.1 below: Table
4.1; results of pentobarbitone sleeping testWhereas
wild type mice given a narcotic dose of pentobarbitone
slept for 2 1 minutes, the double humanised mice for
CAR and PXR slept for 34 minutes. These mice therefore
demonstrate a significant difference to their wild
type controls indicating that the double humanised
mouse has a marked difference in its response to drugs
relative to the wild type animals. Summary of work on
Types 3 and 4 above A model has been developed where
human PXR is expressed in both the liver and GI tract
of mice in the predicted fashion at levels equivalent
to those of the endogenous gene. The PXR protein has
been shown to be functional as the mice are responsive
to compounds known to induce gene expression via this
pathway. A strain difference between wild type and the
humanised mice was demonstrated and the humanised mice
were shown to be more responsive to a compound known
to be more active to hPXR. In addition to the animal
experiments carried out with the humanised PXR mice,
mice which contained humanised PXR have also been
crossed into mice which contained humanised CAR to
produce mice containing both humanised PXR and
humanised CAR. Type 5: Expression of a hybrid of human
cDNA and genomic sequences from the corresponding
human promoter by insertion into the ROSA26 locus
Projects: CYP3A4 and CYP2C9 humanization Methods: The
targeting vectors are constructed with standard
molecular cloning procedures. The basic ROSA26
targeting vector is designed in a way, that the
neomycin gene will be expressed from the endogenous
ROSA26 promoter in correctly targeted ES clones. The
Neo transcript is terminated by a polyA motif. In case
of CYP3A4 the humanization cassette, 3' to the
selection marker, contains the 13kb human CYP3A4
promoter, exonl and intronl as in the normal
genomicconstitution and a human cDNA consisting of
exons2-13. The transcript is terminated by a polyA
motif (see Figure 9). In case of CYP2C9 the
humanization cassette, 3' to the selection marker,
contains the 12kb human CYP2C9 promoter, a human cDNA
of exonsl-4, intron4 and a cDNA of exons5-9. The
transcript is terminated by a polyA motif (see Figure
10). The targeting vector is transfected by standard
electroporation into C57BL/6N mouse ES cells. Clones
are selected with G418 and positive clones are
identified by Southern blot analysis. Selected clones
are expanded, injected into BALBcblastocysts and
transferred into foster mothers according to standard
operation procedures. Litters from these fosters are
visually inspected and chimerism is determined by hair
colour. Highly chimeric animals are used for further
breeding in a C57BL/6N genetic background. Type 6 :
Replacement of large genomic regions (Cluster
exchanges) Projects: CYP3A-cluster exchange,
CYP2C-cluster exchange and UGThumanization Methods:
The targeting vectors are constructed with standard
molecular cloning procedures. The general principle is
that two kinds of targeting vectors are constructed
and used for two consecutive rounds of transfection by
standard electroporation into C57BL/6N mouse ES cells.
The first vector contains a functional TK cassette and
a 5' deleted Neo gene interrupted from its
tranlational Start-ATG and promoter by a wt-loxP site.
The second vector carries functional TK and Hygromycin
cassettes, a wt-loxP and a Iox511 site. The final
targeting vectors for each of the cluster exchanges
are designed in such a way, that in correctly targeted
ES clones the genomic sequences intermediate to the
wt-loxP sites can be removed by Cre-mediated deletion.
This results in a knock out of the loxP-flanked gene
cluster. Modified Bacterial Artificial Chromosomes
(BACs) will be used to introduce human sequences by
Cre-mediated insertion into re-derived ES cells. The
selectioncassettes flanking the humanized clusters can
be removed by FLP mediated deletion (see Figure 11).
Example 4: Reporterprojects Projects: CYP3A4-,
CYP2C9-, CYP2C19-, CYP2B6-, CYP2D6- and MDRlreporter
Methods: The targeting vectors are constructed with
standard molecular cloning procedures. For all
reporters human BACs are modified in such a way, that
a reporter gene is fused to the translational start
site of the corresponding human gene. Modified BACs
carry an FRT-flanked Keo cassette, permitting the
selection of bacterial colonies with kanamycin and
mouse ES cell clones with G418. In case of CYP3A4,
CYP2C9 and CYP2C19 the transcript of the reporter gene
is not terminated by a polyA motif, but the constructs
are designed such, that the endogenous polyA motif is
potentially used. These constructs are therefore
dependent on a correct splicing of the exons 3' to the
reporter (see Figure 12). In case of CYP2D6 and CYP2B6
the transcript of the reporter gene is terminated by a
polyA motif linked to the reporter gene with a
synthetic intron (see Figure 13). In case of MDRl the
transcript of the reporter gene is terminated by a
polyA motif without an additional intron (see Figure
14). The modified BAC are linearized with Notl and
transfected into C57BL/6N mouse ES cells either by
standard electroporation or lipofection with
Iipofectamin2000. Clones are selected with G418 and
positive clones with randomly integrated DNA are
identified by PCR analysis. Selected clones are
expanded, injected into BALBcblastocysts and
transferred into foster mothers according to standard
operation procedures. Litters from these fosters are
visually inspected and chimerism is determined by hair
colour. Highly chimeric animals are used for further
breeding in a C57BL/6N genetic background. Selection
markers are removed in vivo by crossing to an
FLP-deleter strain.CLAIMS 1. A non-human animal,
tissue or cells derived therefrom incorporating at
least one human DNA sequence encoding at least one
transcription factor under the control of a
transcription factor promoter and whose endogenous
equivalent genes have been annulled, the non-human
animal, tissue or cells derived 



therefrom further incorporating at least one or more
of the following further human DNA sequences selected
from the group comprising: (i) a DNA sequence encoding
a phase- 1 drug-metabolising enzyme; (ii) a DNA
sequence encoding a phase-2 drug-metabolising enzyme;
and/or (iii) a DNA sequence encoding a drug
transporter protein and whose endogenous equivalent
gene or genes have been annulled. 2. A non-human
animal, tissue or cells derived therefrom according to
claim 1 wherein, the human DNA encoding a
transcription factor is selected from the group
comprising the pregnane X receptor (PXR/SXR) and the
constitutive androstane receptor (CAR) or a
combination thereof. 3. A non-human animal, tissue or
cells derived therefrom according to either preceding
claim wherein the human DNA encoding a transcription
factor comprises both the pregnane X receptor (PXR)
and the constitutive androstane receptor (CAR). 4. A
non-human animal, tissue or cells derived therefrom
according to any preceding claim wherein the human DNA
encoding a phase-1 drugmetabolising enzyme is selected
from the group comprising the cytochromes P450.5. A
non-human animal, tissue or cells derived therefrom
according to claim 4 wherein the P450 comprises any
one or more of the following isoforms CYP3A4, CYP2C9,
CYP2C19, CYP2D6, CYP1A2, CYP2C8 and CYP2B6. 6. A
non-human animal, tissue or cells derived therefrom
according to claim 4 or claim 5 wherein the human DNA
encoding a phase- 1 drug-metabolising enzyme comprises
the CYP3A and/or the CYP2C gene clusters. 7. A
non-human animal, tissue or cells derived therefrom
according to any preceding claim wherein the human DNA
encoding a phase-2 drugmetabolising enzyme comprises
any one or more of the transferases selected from the
group comprising a glucuronyl transferase, glutathione
transferase, sulphonyl transferase and acetyl
transferase. 8. A non-human animal, tissue or cells
derived therefrom according to claim 7 wherein the
human DNA encoding a phase-2 drug-metabolising enzyme
comprises the UGTlA gene cluster. 9. A non-human
animal, tissue or cells derived therefrom according to
any preceding claim wherein the human DNA encoding a
drug transporter protein is selected from the group
comprising an ATP-binding cassette protein, multi drug
resistance proteins, multi-drug resistance-associated
proteins or organic anion transporting polypeptides.
10. A non-human animal, tissue or cells derived
therefrom according to claim 9 wherein the human DNA
encoding a drug transporter protein encodes MDRl or
MRP2. 11. A non-human animal, tissue or cells derived
therefrom according to any preceding , claim wherein
the human DNA sequences include coding sequences
operatively linked to human regulatory DNA sequences.
12. A non-human animal, tissue or cells derived
therefrom according to any preceding claim that is
derived from a mouse.13. A non-human animal, tissue or
cells derived therefrom incorporating: (i) at least
one human DNA sequence encoding a transcription
factor; (ii) at least one human DNA sequence encoding
a phase-1 drugmetabolising enzyme; (iii) at least one
human DNA sequence encoding a phase-2 drugmetabolising
enzyme; and (iv) at least one human DNA sequence
encoding a drug transporter protein, and whose
endogenous equivalent genes have been annulled. 14. A
non-human animal, tissue or cells derived therefrom
according to claim 13 further including any one or
more of the features of claims 1 to 12. 15. A
non-human animal, tissue or cells derived therefrom
incorporating human DNA sequences encoding a PXR and a
CAR transcription factor and at least one human DNA
sequence encoding a phase- 1 drug-metabolising enzyme
and at least one human DNA sequence encoding a phase-2
drug-metabolising enzyme and at least one human DNA
sequence encoding a drug transporter protein, wherein
the non-human animal, tissue or cells from which the
endogenous equivalent genes have been annulled. 16. A
non-human animal, tissue or cells derived therefrom
according to claim 15 further including any one or
more of the features of claims 1 to 12. 17. A
non-human animal, tissue or cells derived therefrom
incorporating: (i) a human DNA sequence encoding a PXR
and/or a CAR transcription factor, (ii) a human DNA
sequence encoding the CYP3A4 enzyme; and(iii) a human
DNA sequence encoding the MDRl protein. 18. A method
of introducing into a non-human animal cell at least
one functional human transcription factor, at least
one phase-1 drug metabolising enzyme, at least one
phase-2 drug-metabolising enzyme and/or at least one
drug transporter protein into non-human cell(s) whose
own endogenous equivalent genes expressing the
aforesaid proteins have been rendered inactive, the
method comprising introducing DNAs encoding said human
transcription factor, phase- 1 and 2 drug metabolising
enzyme and drug transporter protein such that said
human expression products remain functional where the
nonhuman animal cell's own endogenous genes are
rendered inactive. 19. A method according to claim 18
wherein the non-human genes whose protein products are
analogous to the protein products of the introduced
human DNA sequences are deleted by either direct
targeting with their human counterparts or by flanking
these genes or gene clusters with recognition sites
and subsequent recombinase-mediated deletion. 20. A
method according to either claim 18 or 19 wherein the
non-human transgenic cell/animal is humanised for both
PXR and CAR alone or in combination. 21. A method
according to any one of claims 18 to 20 wherein the
human genes are at least partially conserved within a
construct. 22. A method according to any one of claims
18 to 2 1 wherein the PXR construct retains the
intron-exon structure between exons 4 and 6 23. A
method according to any one of claims 18 to 2 1
wherein the CAR construct retains the intron-exon
structure between exons 2 and 9. 24. A method
according to any of claims 18 to 23 wherein the
transgenic nonhuman cell/animal or tissues or cells
derived therefrom is produced by crossing a P450
reductase null cell/animal with cells/animals that
have beenhumanised with PXR and /or CAR and include
further modifications with respect to phase-2 drug
metabolising enzymes and drug transporter protein in
either transgenic strain of the non-human cell/animal.
25. A method according to any one of claims 18 to 24
wherein the transgenic 



non-human cell/animal is produced de novo. 26. A
method according to claim 25 wherein DNA sequences are
deleted by either direct targeting with their human
counterparts or by flanking these genes or gene
clusters with recognition sites and subsequent
recombinasemediated deletion. 27. A method according
to any one of claims 18 to 26 further comprising a
reporter gene DNA sequence so that expression products
can be measured by assay of transcription or
translation products. 28. A non-human animal, tissue
or cells derived therefrom incorporating at least one
human DNA sequence encoding at least one transcription
factor under control of a transcription factor
promoter and whose endogenous equivalent genes have
optionally been annulled, the non-human animal, tissue
or cells further incorporating a promoter linked
transcriptionally to a human DNA sequence encoding i)
a DNA sequence encoding a phase-1 drug-metabolising
enzyme; ii) a DNA sequence encoding a phase-2
drug-metabolising enzyme; and/or iii) a DNA sequence
encoding a drug transporter protein. 29. A non-human
animal, tissue or cells derived therefrom
incorporating at least one human DNA sequence encoding
at least one drug transporter protein under control of
a drug transporter promoter and whose endogenous
equivalent genes have optionally been annulled, the
non-human animal, tissueor cells further incorporating
a promoter linked transcriptionally to a human DNA
sequence encoding: (i) a DNA sequence encoding a
transcription factor; (ii) a DNA sequence encoding a
phase-1 drug-metabolising enzyme; and/or (iii) a DNA
sequence encoding a phase-2 drug-metabolising enzyme.
30. A nucleic acid construct comprising a targeting
vector substantially as depicted in Figure 2, Figure
3, Figure 12, Figure 13 and/or Figure 14.. 31. A
nucleic acid construct according to either claim 28 or
claim 29 further including humanisation and knock out
of at least one phase-1 drug metabolising enzyme,
and/or at least one phase-2 drug-metabolising enzyme
and/or at least one drug transporter protein in either
the same construct or further independent constructs.
32. A host cell transfected with a nucleic acid
construct(s) according to either of claims 30 or 31.
33. A host cell according to claim 32 wherein the cell
or non-human animal is subjected to further
transgenesis, in which the transgenesis is the
introduction of an additional gene or genes or
protein-encoding nucleic acid sequence or sequences.
34. A host cell according to claim 32 wherein the
transgenesis is transient or stable transfection of a
cell or a cell line, an episomal expression system in
a cell or a cell line, or preparation of a transgenic
non-human animal by pronuclear microinjection, through
recombination events in embryonic stem (ES) cells or
by transfection of a cell whose nucleus is to be used
as a donor nucleus in a nuclear transfer cloning
procedure.35. A transgenic non-human animal in which
the cells of the non-human animal express the
protein(s) encoded by the nucleic acid construct(s)
according to any one of claims 27 to 29. 36. Use of
non-human transgenic cells or a transgenic animal,
tissues and/or cells derived therefrom that have been
modified to contain and express DNA encoding at least
one functional human transcription factor, and/or at
least one phase- 1 drug metabolising enzyme, and/or at
least one phase-2 drugmetabolising enzyme and/or at
least one drug transporter protein and whose
endogenous equivalent genes have been annulled to
investigate xenobiotic metabolism or toxicity in said
a transgenic animal, tissues and/or cells derived
therefrom or metabolism and/or biosynthesis of
endogenous compounds. 37. Use of non-human transgenic
cells or a transgenic animal, tissues and/or cells
derived therefrom that have been modified to contain
and express DNA encoding at least one functional human
transcription factor, and/or at least one phase- 1
drug metabolising enzyme, and/or at least one phase-2
drugmetabolising enzyme and/or at least one drug
transporter protein and whose endogenous equivalent
genes have been annulled to investigate function and
regulation of human mechanisms of xenobiotic
metabolism, disposition and toxicity to be studied in
gastrointestinal tract, blood-brain barrier, liver,
kidney in a single animal, tissue or cell derived
therefrom. 38. Use of non-human transgenic cells or a
transgenic animal, tissues and/or cells derived
therefrom that have been modified to contain and
express DNA encoding at least one functional human
transcription factor, and/or at least one phase- 1
drug metabolising enzyme, and/or at least one phase-2
drugmetabolising enzyme and/or at least one drug
transporter protein and whose endogenous equivalent
genes have been annulled to investigate the effects of
human metabolism, disposition or toxicity on
anti-tumour effects of a drug in an animal xenograft
experiment by expressing humanised metabolic pathways
in a non-human grafted tumour cell line and/or in the
host animal. 


