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[1,5]-DIAZOCIN DERIVATIVES

FIELD OF THE INVENTION

The present invention relates to compounds having a [1,5]-diazocin, in particular a 4-
oxo-[1,5]-diazocin, type of structure, to compositions and/or medicaments comprising at least
one compound of this type, and their use as a constituent in a medicament, in particular for
the treatment of diabetes, more particularly of non-insulin dependent diabetes mellitus (type
Il diabetes), insulin dependent diabetes mellitus (type | diabetes), and/or of hypertension,
pre-diabetes, metabolic syndrome and obesity.

The chemical structure of formula | compounds may provide the substances with the
capability of modulating, in particular enhancing or potentiating, the secretion of insulin. This
may provide, for example, a self-regulatory treatment system for non-insulin dependent
diabetes mellitus (type Il diabetes), insulin dependent diabetes mellitus (type | diabetes),
hypertension, pre-diabetes, the metabolic syndrome, obesity and/or related metabolic
diseases.

BACKGROUND OF THE INVENTION
Diabetes classification, diagnosis and prevalence

Many diseases, conditions and disorders are linked with insulin regulation problems.
Examples of such diseases, conditions and disorders are listed below.

Diabetes is a chronic disease that occurs when the pancreas does not produce enough
insulin, or alternatively, when the body cannot effectively use the insulin it produces. Insulin
is a hormone that regulates blood sugar. Hyperglycaemia, or raised blood sugar, is a
common effect of uncontrolled diabetes and over time leads to serious damage to many of
the body's systems, especially nerves and/or blood vessels. People are diagnosed with
diabetes if they show a fasting plasma glucose (FPG) level FPG 2126 mg/dl (7.0 mmol/l) or a
Random plasma glucose = 200 mg/dl (11.1 mmol/l) plus symptoms (reference: American
Diabetes Association: Standards of Medical Care in Diabetes Diabetes Care, Vol. 32, Supp
1, January 2009 ).

Type 1 diabetes (previously known as insulin-dependent or childhood-onset) is
characterized by a lack of insulin production. Without daily administration of insulin, type 1
diabetes is rapidly fatal. Symptoms include excessive excretion of urine (polyuria), thirst
(polydipsia), constant hunger, weight loss, vision changes and fatigue. These symptoms may
occur suddenly.

Type 2 diabetes (formerly called non-insulin-dependent or adult-onset) results from
the body’s ineffective use of insulin. Type 2 diabetes comprises 90% of people with diabetes
around the world, and is largely the result of excess body weight and physical inactivity.
Symptoms may be similar to those of type 1 diabetes, but are often less marked. As a result,
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the disease may be diagnosed several years after onset, once complications have already
arisen. Until recently, this type of diabetes was seen only in adults but it is now also occurring
in obese children.

Gestational diabetes is hyperglycaemia which is first recognized during pregnancy.
Symptoms of gestational diabetes are similar to Type 2 diabetes. Gestational diabetes is
most often diagnosed through prenatal screening, rather than reported symptoms.

Impaired Glucose Tolerance (IGT) and Impaired Fasting Glycaemia (IFG) are
intermediate conditions in the transition between normality and diabetes. People with IGT or
IFG are at high risk of progressing to Type 2 diabetes, although this is not inevitable.

Hyperglycemia not sufficient to meet the diagnostic criteria for diabetes is categorized
as either impaired fasting glucose (IFG) or impaired glucose tolerance (IGT), depending on
whether it is identified through the FPG (fasting plasma glucose) or the OGTT (oral glucose
tolerance test):

e |IFG=FPG 100 mg/dl (5.6 mmol/l) to 125 mg/dl (6.9 mmol/l)

e |GT = 2-h plasma glucose 140 mg/dl (7.8 mmol/l) to 199 mg/dl (11.0 mmol/l)

IFG and IGT have been officially termed “pre-diabetes.” Both categories of pre-diabetes are
risk factors for future diabetes and for cardiovascular disease (CVD) (Nathan DM, Davidson
MB, DeFronzo RA, Heine RJ, Henry RR, Pratley R, Zinman B: Impaired fasting glucose and
impaired glucose tolerance: implications for care. Diabetes Care 30:753-759, 2007).

Non-insulin dependent diabetes mellitus (type 2 diabetes) develops especially in
subjects with insulin resistance and a cluster of cardiovascular risk factor's such as obesity,
hypertension and dyslipidemia, a syndrome which first recently has been recognized and is
named “the metabolic syndrome” or “syndrome X. In accordance with the WHO (World
Health Organization) definition, a patient has metabolic syndrome if he shows:

Impaired fasting blood glucose (the American Diabetes Association considers the
cutoff to be 100 mg/dL)
¢ Impaired glucose tolerance (blood glucose above 140 mg/dL two hours after a 759

glucose challenge)
AND any two or more of the following conditions:

increased blood pressure (2140/90 mmHg) or taking blood pressure medication
e increased plasma triglyceride (1.7 mmol/l)
¢ |ow HDL cholesterol (<0.9 mmol/l for men; <1.0 mmol/l for women)
¢ central adipositas (waist/hip ratio for men: >0.90 and for women >0.85) and/or Body

Mass Index >30 kg/m?)
e micro albuminuria (urine albumin excretion: 220 ug min™ or albumin:creatinine ratio = 30
mg/g).
In accordance with the IDF consensus worldwide definition of the metabolic syndrome
(2006), a patient has metabolic syndrome if are present the following conditions:
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e  Central obesity (defined as waist circumference” with ethnicity specific values)

AND any two or more of the following conditions:

¢ Raised triglycerides : >150 mg/dL (1.7 mmol/L), or specific treatment for this lipid
abnormality.

e Reduced HDL cholesterol: < 40 mg/dL (1.03 mmol/L) in males, < 50 mg/dL (1.29
mmol/L) in females, or specific treatment for this lipid abnormality

¢ Raised blood pressure: systolic BP >130 or diastolic BP >85 mm Hg, or treatment of
previously diagnosed hypertension.

¢ Raised fasting plasma glucose: (FPG)>100 mg/dL (5.6 mmol/L), or previously diagnosed
type 2 diabetes. If FPG >5.6 mmol/L or 100 mg/dL, OGTT (oral glucose tolerance test) is
strongly recommended but is not necessary to define presence of the syndrome.

* If BMI is >30kg/m?, central obesity can be assumed and waist circumference does not need

to be measured.

Hypertension is more prevalent in patients with type 2 diabetes than in the non-diabetic
population. It is estimated that the prevalence of arterial hypertension (blood pressure
greater than 160/95 mmHg) in patients with type 2 diabetes is in the range of 40-50%. In type
2 diabetes, hypertension is often present as part of the metabolic syndrome of insulin
resistance also including central obesity and dyslipidemia. Management of hypertension
includes lifestyle advice (dietary advice, reduce salt intake (<6g/day), increase aerobic
exercise, the reduction of other risks of cardiovascular disease and other complications of
diabetes (e.g. smoking cessation, weight reduction, improve glycaemic control, management
of diabetic nephropathy (including microalbuminuria), management of hyperlipidaemia), and
rigorous control of blood pressure.

Improving glycaemic control, via an improvement of insulin secretion, may be an
efficient mean to delay or prevent all or part of the diseases, conditions and metabolic
disorders described in this description.

The WHO estimates that more than 180 million people worldwide have diabetes. This
number is likely to more than double by 2030. In 2005, an estimated 1.1 million people died
from diabetes. Almost 80% of diabetes deaths occur in low and middle-income countries.
Almost half of diabetes deaths occur in people under the age of 70 years; 55% of diabetes
deaths are in women. WHO projects that diabetes-related deaths will increase by more than
50% in the next 10 years without urgent action. Most notably, diabetes deaths are projected
to increase by over 80% in upper-middle income countries between 2006 and 2015.
Diabetes and its complications impose significant economic consequences on individuals,
families, health systems and countries. Without urgent action, diabetes-related deaths will
increase by more than 50% in the next 10 years.
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Diabetes has become one of the major causes of premature illness and death in most
countries, mainly through the increased risk of cardiovascular disease (CVD). Cardiovascular
disease is responsible for between 50% and 80% of deaths in people with diabetes.

Diabetes is a leading cause of blindness, amputation and kidney failure. These
complications account for much of the social and financial burden of diabetes.

Although diabetes is sometimes considered a condition of developed nations, the loss
of life from premature death among persons with diabetes is greatest in developing
countries.

The burden of premature death from diabetes is similar to that of HIV/AIDS, yet the
problem is largely unrecognized.

To help prevent type 2 diabetes and its complications, it is recommended:
- to achieve and maintain healthy body weight,
- to be physically active - at least 30 minutes of regular, moderate-intensity activity on
most days. More activity is required for weight control,
- to accomplish early diagnosis through relatively inexpensive blood testing, and
- to follow treatment of diabetes involving lowering blood glucose and the levels of other
known risk factors that damage to blood vessels.

Therapy for diabetes and related metabolic conditions

The ADA (American Diabetes Association) and the European Association for the
Study of Diabetes published a consensus statement on the approach to management of
hyperglycemia in individuals with type 2 diabetes (Nathan DM et al. Management of
hyperglycemia in type 2 diabetes: a consensus algorithm for the initiation and adjustment of
therapy: a consensus statement from the American Diabetes Association and the European
Association for the Study of Diabetes. Diabetes Care 29:1963-1972, 2006) and recently
published an update (Nathan DM et al. Medical management of hyperglycemia in type 2
diabetes: a consensus algorithm for the initiation and adjustment of therapy: a consensus
statement of the American Diabetes Association and the European Association for the Study
of Diabetes. Diabetes Care 32:193-203, 2009). Highlights of this approach are: intervention
at the time of diagnosis with metformin in combination with lifestyle changes and continuing
timely augmentation of therapy with additional agents (including early initiation of insulin
therapy) as a means of achieving and maintaining recommended levels of glycemic control
(i.e., A1C (glycated homoglobin) <7% for most patients). The overall objective is to achieve
and maintain glycemic control and to change interventions when therapeutic goals are not
being met. The algorithm took into account the evidence for A1C-lowering of the individual
interventions, their additive effects, and their expense. The precise drugs used and their
exact sequence may not be as important as achieving and maintaining glycemic targets
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